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(54) LIQUID EJECTOR AND LIQUID EJECTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make poor ejection 
inconspicuous even if a partial liquid ejection part causes 
a defect such as nonejection. 

SOLUTION: The ejection direction of a droplet, which is 
ejected from each liquid ejection part, can be changed 
into a plurality of directions. Control is performed so that 
a pixel can be formed by ejecting the droplets in the 
respective different directions from at least the two 
different liquid ejection parts which are positioned in the 
vicinity of each other. Any one droplet arrival target 
position is determined from among a plurality of droplet 
arrival target positions in the arrival of the droplet in one 
pixel area, and the droplet is made to reach the 
determined droplet arrival target position, Thus, the 

control is performed so that the droplet arrival positions can be made different from one 
another each time the droplet is ejected. Additionally, when N droplets reach one pixel area 
so as to form one pixel, the control is performed so that the N droplets per cycle can be 
ejected from each liquid ejection part by sending out an ejection signal for the ejection of the 
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N droplets per cycle to at least the two different liquid ejection parts positioned in the vicinity 
of each other, and any one droplet arrival position for each of the N droplets per cycle is 
determined from among the M different droplet arrival positions. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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CLAIMS 



(57) [Claim(s)] 
[Claim 1] 

It is liquid regurgitation equipment equipped with the head which installed two or more liquid discharge parts which 
have a nozzle in the specific direction, 

The discharge direction adjustable means which made adjustable the discharge direction of the drop which carries out 
the regurgitation in two or more directions in said specific direction from said nozzle of each aforementioned liquid 
discharge part, 

Said discharge direction adjustable means is used and it is a maximum N individual (N) to one pixel field. In order to 
make the drop of a positive integer reach the target and to form the pixel corresponding to the pixel field By breathing 
out a drop in the direction which is different, respectively from said at least two different liquid discharge parts located . 
in the neighborhood, making each drop reach the same pixel field, and forming a pixel The 1st regurgitation control 
means which controls the regurgitation of a drop to form said one pixel using said at least two different liquid discharge 
parts located in the neighborhood, 

When making a drop reach a pixel field, for every regurgitation of the drop from said liquid discharge part as an impact 
location of the drop of said specific direction in the pixel field The 2nd regurgitation control means which controls the 
regurgitation of a drop using said discharge direction adjustable means so that one of impact locations is determined 
among different impact locations of M pieces (M is two or more integers) by which at least a part enters in the pixel 
field and a drop reaches the determined impact location 
Preparation, 
It is here, 

In case said 1st regurgitation control means makes the drop of said N individual reach one pixel field and forms said 
one pixel, it sends out the regurgitation signal of one period to said at least two different liquid discharge parts located 
in the neighborhood, and controls it by said N individual from each aforementioned liquid discharge part to carry out the 
regurgitation of the drop of one period by said N individual, 

Said 2nd regurgitation control means determines one of impact locations from said different impact location of M 
pieces for every drop of said N individual in said one period. 
Liquid regurgitation equipment characterized by things. 
[Claim 2] 

In liquid regurgitation equipment according to claim 1, 

Said 2nd regurgitation control means determines one of impact locations at random among said different impact 
locations of M pieces. 

Liquid regurgitation equipment characterized by things. 
[Claim 3] 

It is the liquid regurgitation approach using the head which installed two or more liquid discharge parts which have a 
nozzle in the specific direction, 

The discharge direction of the drop which carries out the regurgitation is made adjustable in two or more directions in 
said specific direction from said nozzle of each aforementioned liquid discharge part, 

While controlling the regurgitation of a drop to form said one pixel using said at least two different liquid discharge parts 
located in the neighborhood by breathing out a drop in the direction which is different, respectively from said at least 
two different liquid discharge parts located in the neighborhood, making the drop of a maximum N individual (N is a 
positive integer) reach the same pixel field, and forming the pixel corresponding to the pixel field, 
One of impact locations determines for every regurgitation of the drop from said liquid discharge part among different 
impact locations of M pieces (M is two or more integers) by which at least a part enters in the pixel field as an impact 
location of the drop of said specific direction in the pixel field, and when making a drop reach a pixel field, the 
regurgitation of a drop controls so that a drop reaches the determined impact location, 
It is here, 



In case the drop of said N individual is made to reach one pixel field and said one pixel is formed, the regurgitation 
signal of one period is sent out to said at least two different liquid discharge parts located in the neighborhood, and it 
controls by said N individual from each aforementioned liquid discharge part to carry out the regurgitation of the drop of 
one period by said N individual, 
and 

In said one period, one of impact locations is determined from said different impact location of M pieces for every drop 
of said N individual. 

The liquid regurgitation approach characterized by things. 
[Claim 4] 

In the liquid regurgitation approach according to claim 3, 

One of impact locations is determined at random among said different impact locations of M pieces. 
The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Liquid regurgitation equipment equipped with the head in which this invention installed two or more liquid discharge 
parts which have a nozzle side by side, And it is related with the liquid regurgitation approach using the head which 
installed two or more liquid discharge parts which have a nozzle. Adjustable [ of the discharge direction of the drop 
which carries out the regurgitation from the nozzle of a liquid discharge part ] can be been made to carry out in two or 
more directions, and it is related with the technique of aiming at an improvement of image quality, by not being 
conspicuous and carrying out dispersion in the impact location of a drop at the same time it performs amendment when 
the poor regurgitation of a drop arises in a liquid discharge part. 
[Background of the Invention] 
[0002] 

Conventionally, in the ink jet printer which is one of the liquid regurgitation equipment, the liquid discharge part which 
has a nozzle is usually equipped with the head arranged in the shape of a straight line. And while forming the dot of an 
approximate circle form on a record medium by carrying out the regurgitation of the very small drop (liquid ink drop) 
from each liquid discharge part of this head towards record media, such as printing paper which counters a nozzle side 
and is arranged The regurgitation of the drop is carried out one by one, while forming the pixel which consists of zero 
piece, one piece, or two or more dots, the pixel is arranged in all directions and the image and the alphabetic character 
are expressed. 
[0003] 

On the other hand, as for an ink jet printer, a drop is breathed out with a certain amount of dispersion from the 
structure. If the array of a dot when the breathed-out drop reaches a record medium is seen, temporary dispersion 
(accidental thing) is equalized and is seldom conspicuous, but as straight-line-like dispersion (pairing), even if 
dispersion in a liquid discharge part (head) proper is slight, it comes to be conspicuous. 
[0004] 

Drawing 17 is drawing explaining dispersion in a dot array. In drawing 17 , the part shown by the arrow head divides 
extent of the magnitude of the diameter of a dot to a dot pitch into smallness into size, and shows the effect of [ when a 
dot pitch shifts ] while it shifts 1/36 of a dot pitch (pitch of an adjoining dot), 1/12, and 1/4 rightward among drawing, 
respectively. 
[0005] 

Generally the thing whose dot train is a dot pitch and to which the gap can recognize now visually and exceeds about 
20% comes to be conspicuous, when it shifts about 10% as fault of record so that he can understand from drawing 17 . 
In addition, it is influenced by the color of ink whether a gap of a dot pitch is conspicuous. For example, a permissible 
dose [ as opposed to a gap in yellow ] is large (a gap cannot be easily conspicuous to other colors). 
[0006] 

while a head performs horizontally linear both-way migration to a record medium here - a record medium - the above- 
mentioned both-way migration direction and abbreviation in the case of the serial method conveyed in the 
perpendicular direction, the following two kinds are known as the technique of solving the above dot pitch gaps, 
in addition - this specification - a serial method - setting - the both-way migration direction of a head - a main 
scanning direction - giving a definition - this direction and abbreviation - a perpendicular direction (the conveyance 



direction of a record medium) is defined as the direction of vertical scanning. 
[0007] 

Even if the 1st technique has the gap of some of dot pitches, it is piling up dots so that the substrate of a record 
medium may disappear. That is, it-is enlarging dot size (diameter of a dot) to a dot pitch. 
As long as the usual array is made, it can avoid generating a white stripe on an image, without being seldom 
conspicuous, even if the clearance between dots is filled and has an impact location gap of some dots if it is made the 
diameter of a dot more than root twice (diagonal line of a dot pitch) of a dot pitch according to this technique, assuming 
a dot to be circular. 

Drawing 18 is drawing showing the example at the time of setting the whole dot size as the root2 double strength of a 

dot pitch to a gap of the same dot train as drawing 17 . 

[0008] 

Moreover, the 2nd technique is technique called a "overprint." In this overprint, although the clearance between dots is 
not buried with the drop breathed out at once in order not to use a big dot as shown by the 1st technique, a clearance 
is filled with arranging a dot in piles so that the clearance between the dot trains arranged previously may be filled. 
Drawing 19 is drawing showing the condition when carrying out the overprint which is the 2nd technique. In drawing 19 
, the dot from which a pattern differs is formed with a head which is formed at the time of different horizontal scanning, 
or is different. Since this overprint can be used not only in a main scanning direction but in the direction of vertical 
scanning, it can form an image from a small dot. 
[0009] 

Moreover, in the case of the Rhine method which formed the head to the serial method so that it might cover full [ of a 
record medium ] (near-full area in the main scanning direction of a serial method), a head is fixed and, usually, only a 
record medium is conveyed. 

In addition, in this specification, the conveyance direction of a record medium is defined as a main scanning direction in 
the Rhine method. 

In the Rhine method, if the head covering full [ of a record medium ] is formed in one with a silicon wafer, glass, etc., 
the list precision of a liquid discharge part etc. can be raised. However, it is almost next to impossible for there to be 
various problems, such as the manufacture approach, a yield problem, an exoergic problem, and a cost problem, and 
to manufacture the head of such structure actually. 
[0010] 

for this reason, in carrying the Rhine head in an ink jet printer A small head chip (even if this also has various 
constraint and it is large, the list lay length of a liquid discharge part is the limitation where 1 inch or less extent is 
practical.) It is known by installing more than one so that edges may be connected, and performing suitable signal 
processing for each head chip that it will be made to perform record which led to full [ of a record medium ] in the 
phase which carries out a print to a record medium (for example, patent reference 1 reference). 
[Patent reference 1] JP,2002-36522,A 
[Description of the Invention] 
(Problem(s) to be Solved by the Invention] 
[0011] 

However, there are the following troubles in the above-mentioned Prior art. 

By the 1st technique (the technique of enlarging dot size) in a serial method, although it becomes strong to a location 
gap of a dot, as a result of dot size's becoming large, in the case of prints, such as a photograph for which a particle- 
like dot becomes easy to be visible and middle gradation is needed, there is a problem that a feeling of a rough deposit 
increases. 
[0012] 

Moreover, by the 2nd technique (overprint) in a serial method, since it is not necessary to enlarge dot size unlike the 
1st technique of the above, the feeling of a rough deposit of the whole image can be mitigated, and photograph image 
quality etc. can be raised. However, since many dots must be arranged in a main scanning direction and the direction 
of vertical scanning, there is a problem that the part and a recording rate become slow. In order to solve this problem, 
many liquid discharge parts must be operated as much as possible at high speed, but when it is made such, there is a 
problem of being easy to cause the fall of dependability and increase of cost. 
[0013] 

Although it is possible to adopt the 1st technique in the case of the Rhine method further again, there is the same 
problem as the 1st technique in the above-mentioned serial method. 

Furthermore, since a head does not move in the case of the Rhine method, an overprint cannot be performed by 
recording the once recorded field again. That is, the 2nd technique in a serial method is not employable. 
[0014] 



An overprint is not impossible, if a record medium is taken in and out repeatedly (it is a idye sublimation printer etc. 
like) on condition that it restricts to a photograph etc. and the powerful record medium of chewiness is used as a 
special example here. However, since a certain amount of time amount will be required by the time the dot (ink which 
reached the target) arranged by the record medium dries unlike a idye sublimation printer, before ink fully dries, it is 
dangerous with an ink jet printer to take a record medium in and out, without also performing any protection. 
[0015] 

Furthermore, receipts and payments of a record medium are restricted to a special record medium, and cannot perform 
the above receipts and payments in record media, such as a regular paper. Moreover, since the Rhine method makes 
speed of a recording rate a merit, for having taken the record medium in and out in the Rhine method, a recording rate 
will fall and the meaning which adopted the Rhine method will be ****(ed). Therefore, in the case of the Rhine method, 
that an overprint is made will call it the feed direction of a record medium, i.e., a main scanning direction. 
[0016] 

And although it is possible to increase the gradient by performing the overprint in a main scanning direction in the case 
of the Rhine method, the overprint in a main scanning direction has the effectiveness of only raising a gradient, and 
does not contribute to equalization of regurgitation dispersion. 

On the other hand, in addition to the effectiveness of raising a gradient like the overprint in a main scanning direction, 
the overprint in the direction of vertical scanning also has the important effectiveness of equalization of regurgitation 
dispersion. 
[0017] 

That is, since all the pitches of the dot in the direction of vertical scanning call at a different liquid discharge part, the 
dispersion is large [ since the pitch of the dot in a main scanning direction only puts in order the dot breathed out from 
the same liquid discharge part the precision will become very good, but ]. 

For the above reasons, dispersion in a liquid discharge part proper remains in the direction of a list of a liquid discharge 
part by the Rhine method without vertical scanning, and there is a problem that it may be conspicuous as stripe 
nonuniformity. 
[0018] 

Moreover, in the case of the Rhine method, in order to join head chips together, there is a problem of being easy to 
produce an error at list spacing of a liquid discharge part. Furthermore, the problem that an error arises in thickness 
etc. between head chips also in the lamination of a head chip is also produced. The effect by these errors may reach 
by several times the dispersion in the regurgitation angle of the liquid ink drop produced within a single head chip. 
[0019] 

When some liquid discharge parts in a head have defects, such as non-regurgitation, by the serial method, by taking 
the 2nd technique (overprint), it cannot be conspicuous and defects, such as non-regurgitation, can be carried out 
further again. 

On the other hand, in the case of the Rhine method, since the defect cannot be amended when a liquid discharge part 
has defects, such as non-regurgitation, even when it is small since the 2nd technique is not employable as mentioned 
above, there is a problem of becoming head [ poor ] immediately. 
[0020] 

Therefore, the technical problem which this invention tends to solve By uniting both the techniques of the application 
for patent 2003-037343 which is the prior technique already proposed by these artificers, and an application for patent 
2002-360408 Even if defects, such as non-regurgitation, arise in some liquid discharge parts, while making low the 
probability which becomes poor [ the head of a stripe entering between pixel trains ], it is dispersion in the impact 
location of a drop not being conspicuous, either, and carrying out it. 
[Means for Solving the Problem] 
[0021] 

This invention solves an above-mentioned technical problem with the following solution means. 
Invention according to claim 1 which is one of this inventions It is liquid regurgitation equipment equipped with the head 
which installed two or more liquid discharge parts which have a nozzle in the specific direction. The discharge direction 
adjustable means which made adjustable the discharge direction of the drop which carries out the regurgitation in two 
or more directions in said specific direction from said nozzle of each aforementioned liquid discharge part, Said 
discharge direction adjustable means is used and it is a maximum N individual (N) to one pixel field. In order to make 
the drop of a positive integer reach the target and to form the pixel corresponding to the pixel field By breathing out a 
drop in the direction which is different, respectively from said at least two different liquid discharge parts located in the 
neighborhood, making each drop reach the same pixel field, and forming a pixel The 1st regurgitation control means 
which controls the regurgitation of a drop to form said one pixel using said at least two different liquid discharge parts 
located in the neighborhood, When making a drop reach a pixel field, for every regurgitation of the drop from said liquid 



discharge part as an impact location of the drop of said specific direction in the pixel field M pieces by which at least a 
part enters in the pixel field (M) One of impact locations is determined among the impact locations where two or more 
integers differ, and it has the 2nd regurgitation control means which controls the regurgitation of a drop using said 
- discharge direction adjustable means so that a drop may reach the determined impact location. Here In case said 1st 
regurgitation control means makes the drop of said N individual reach one pixel field and forms said one pixel, it sends 
out the regurgitation signal of one period to said at least two different liquid discharge parts located in the 
neighborhood by said N individual. From each aforementioned liquid discharge part, it controls to carry out the 
regurgitation of the drop of one period by said N individual, and said 2nd regurgitation control means is characterized 
by determining one of impact locations from said different impact location of M pieces for every drop of said N 
individual in said one period. 
[0022] 
(Operation) 

In the above-mentioned invention, a pixel is formed in the direction different, respectively by breathing out a drop from 
at least two different liquid discharge parts located in the neighborhood. For example, a drop can be breathed out, 
respectively from the adjoining drop discharge part N and an adjoining liquid discharge part (N+1), and a drop can be 
made to reach the same pixel field. 

Therefore, a pixel can be formed using the liquid discharge part where plurality differs. 
[0023] 

Moreover, in one pixel field, the impact target position of a drop is set as a different location of M pieces in the specific 
direction. Here, even if a drop reaches any among different locations of M pieces, a part of drop [ at least ] is set up so 
that it may enter in the pixel field. 

And when a drop reaches a pixel field, one of locations is determined among the impact target positions of M pieces, 

and a drop reaches the determined location. 

[0024] 

Therefore, although a drop reaches the target so that it may be contained in a part of pixel field [ at least ], the location 
of a drop comes to vary in a pixel field. Thereby, the bias of the impact location of the drop by dispersion in a liquid 
discharge part proper etc. is abolished, and it becomes a uniform thing without directivity as the whole dot array. 
[Effect of the Invention] 
[0025] 

According to this invention, the following effectiveness can be demonstrated. 

Since a pixel or a pixel train can be formed in the 1st by the discharge direction adjustable means and the 1st 
regurgitation control means using the liquid discharge part where plurality differs, dispersion in the discharge quantity 
of the drop for every liquid discharge part can be suppressed to the minimum, and deterioration of print grace can be 
prevented. Moreover, the regurgitation of a drop is inadequate, or even if there is a liquid discharge part where a drop 
is breathed out neither with dust nor dust, the effect can be made into the minimum, for example. Print grace can be 
raised even to extent which does not serve as a defect in the head made into a defect by this if it is original. 
[0026] 

Even if the liquid discharge part which cannot carry out the regurgitation of the drop exists further again, without having 
a head for backup separately, another liquid discharge part which carries out the neighborhood to the liquid discharge 
part can compensate the liquid discharge part which cannot carry out the regurgitation of the drop, and can carry out 
the regurgitation of the drop instead of the liquid discharge part. 
[0027] 

Furthermore, since it can be made to reach the target so that a drop may lap when forming 1 pixel by two or more 
drops (without carrying out a multiple-times scan), without carrying out multiple-times migration of the head, a print rate 
can be made quick. 
[0028] 

moreover, the case where a drop is made for the 2nd to reach a pixel field by the discharge direction adjustable means 
and the 2nd regurgitation control means - the inside of the impact location of M individual - either - since it was made 
to make the location of arbitration reach, dispersion in (1) dot array can be abolished. Therefore, it can prevent that a 
stripe enters between dot trains etc. as dispersion between liquid discharge parts. Thereby, the bias of the impact 
location of the drop by dispersion in a liquid discharge part proper etc. can be abolished, and the image of high quality 
can be obtained by making it a uniform thing without directivity as the whole dot array. 
[0029] 

Furthermore, the effectiveness which carries out the mask of the dispersion by the regurgitation property of the drop of 
(2) liquid discharge part can be acquired. That is, since a mask is carried out even if there is a liquid discharge part of 
the non-regurgitation, the effect of the liquid discharge part of the non-regurgitation stops being able to be visible 



easily. Moreover, (3) moire can be lost. Especially, in color printing, generating of moire can be prevented by applying 
this invention. The effectiveness of a gradation property improving can be acquired further again as a result of the 
effectiveness of (4) above-mentioned (1) - (3). 

Furthermore to the 3rd, image quality can be sharply raised according to the synergistic effect of the 1st regurgitation 
control means and the 2nd regurgitation control means. 
[Best Mode of Carrying Out the Invention] 
[0030] 

Hereafter, the 1st operation gestalt of this invention is explained with reference to a drawing etc. In addition, in this 
specification, a liquid ink drop" means the ink (liquid) of the slight amount (for example, several pico liter) breathed out 
from the nozzle 18 of the liquid discharge part mentioned later. Moreover, a "dot" means that by which one liquid ink 
drop was reached the target and formed in record media, such as printing paper. A "pixel" is the smallest unit of an 
image and means the thing used as a field for a "pixel field" to form a pixel further again. 
[0031] 

And the drop of a predetermined number (zero piece, one or more) reaches one pixel field, and a pixel (1 gradation) 
without a dot, the pixel (2 gradation) which consists of one dot, or the pixel (3 or more gradation) which consists of two 
or more dots is formed. That is, zero piece, one piece, or two or more dots support one pixel field. And these pixels 
form an image in a large number being arranged on a record medium. 

In addition, in the pixel field, the dot corresponding to a pixel may not enter completely and may be protruded from a 

pixel field. 

[0032] 

(Structure of a head) 

Drawing 1 is the decomposition perspective view showing the head 1 1 of the ink jet printer (only henceforth a "printer") 
which applied the liquid regurgitation equipment by this invention. In drawing 1 , although a nozzle sheet 17 is stuck on 
the barrier layer 16, it is disassembling and illustrating this nozzle sheet 17. 
[0033] 

In a head 1 1 , the substrate member 1 4 equips one field of the semi-conductor substrate 1 5 which consists of silicon 
etc., and this semi-conductor substrate 15 with the exoergic resistor 13 (thing equivalent to the energy generation 
component in this invention) by which deposit formation was carried out. the conductor with which the exoergic resistor 
13 was formed on the semi-conductor substrate 15 — it connects with the external circuit electrically through the 
section (not shown). 
[0034] 

Moreover, the barrier layer 16 consists of for example, a photosensitive cyclized-rubber resist or a dry film resist of an 
exposure hardening mold, and after a laminating is carried out to the whole field in which the exoergic resistor 13 of the 
semi-conductor substrate 15 was formed, it is formed by removing an unnecessary part according to a FOTORISO 
process. 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be formed, for 
example, it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the 
location of the exoergic resistor 13, namely, so that a nozzle 18 may counter the exoergic resistor 13. 
[0035] 

The liquid ink room 12 consists of a substrate member 14, a barrier layer 16, and a nozzle sheet 17 so that the 
exoergic resistor 13 may be surrounded. That is, the substrate member 14 constitutes the bottom wall of the liquid ink 
room 12 among drawing, the barrier layer 16 constitutes the side attachment wall of the liquid ink room 12, and a 
nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 12. Thereby, opening ****** of the liquid ink room 12 is 
carried out among drawing 1 in a right-hand side front side, and this opening field and ink passage (not shown) are 
opened for free passage. 
[0036] 

It usually has the exoergic resistor 13 arranged, respectively in the ink room 12 of a 100-piece unit, and each ink room 
12, and each of these exoergic resistor 13 can be chosen as a meaning by the command from the control section of a 
printer, and the one above-mentioned head 1 1 can be made to breathe out the ink in the liquid ink room 12 
corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 
[0037] 

That is, ink is filled from the ink tank (not shown) combined with the head 1 1 at the liquid ink room 12. And by passing 
a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistor 13, the ink air bubbles of a 
gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink 
boils). Of this, the ink of the volume equivalent to the ink in which the above-mentioned push of the part which touches 



a nozzle 18 was kicked is breathed out from a nozzle 18 as a liquid ink drop, it reaches the target on printing paper, 

and a dot (pixel) is formed. 

[0038] 

In addition, in this specification, the part which consists of an exoergic resistor 13 arranged in one the liquid ink room 
12 and this liquid ink room 12 and a nozzle 18 arranged in that upper part is called a "liquid discharge part." That is, a 
head 11 can be called what installed two or more liquid discharge parts. 
[0039] 

Furthermore, with this operation gestalt, two or more heads 1 1 are arranged in crosswise [ of a record medium ], and 
the Rhine head is formed. Drawing 2 is the top view showing the operation gestalt of the Rhine head 10. In drawing 2 , 
four heads 1 1 ( n N-1", N [ "N" ], 1 [ "N+1" ], and M N+2 n ) are illustrated. In forming the Rhine head 10, it installs two or 
more parts (head chip) excluding a nozzle sheet 17 from a head 1 1 among drawing 1 . 
[0040] 

And the Rhine head 1 0 is formed in the upper part of these head chips by sticking one nozzle sheet 1 7 with which the 
nozzle 18 was formed in the location corresponding to each liquid discharge part of all head chips. Here, among the 
pitch between the nozzles 18 in each edge of the adjoining head 11, i.e., drawing 2 , in the A section detail drawing, 
each head 1 1 is arranged so that spacing between the nozzle 18 in the right end section of the Nth head 1 1 and the 
nozzle 18 in the left end section of the N+1st heads 11 may become equal to spacing between the nozzles 18 of a 
head 11. 
[0041] 

(Discharge direction adjustable means) 

A head 11 is equipped with a discharge direction adjustable means. A discharge direction adjustable means makes 
adjustable the discharge direction of the liquid ink drop breathed out from a nozzle 18 in two or more directions in the 
direction of a list of a nozzle 18 (liquid discharge part), and consists of these operation gestalten as follows. 
[0042] 

Drawing 3 is the top view showing arrangement of the exoergic resistor 13 of a head 1 1 in a detail more, and the 
sectional view of a side face. The top view of drawing 3 shows the location of a nozzle 18 collectively with the dashed 
line. 

As shown in drawing 3 , with the head 1 1 of this operation gestalt, the exoergic resistor 13 divided into two is installed 
in one liquid ink room 12. Furthermore, the direction of a list of two divided exoergic resistors 13 is the direction of a list 
of a nozzle 1 8 (the inside of drawing 3 , longitudinal direction). 
[0043] 

Thus, in the thing of two assembled dies which made one exoergic resistor 13 vertical division, die length is the same, 
and since width of face becomes half, the resistance of the exoergic resistor 1 3 turns into a twice as many value as 
this. If the exoergic resistor 13 divided into these two is connected to a serial, the exoergic resistor 13 which has twice 
as many resistance as this will be connected to a serial, and resistance will become 4 times. 
[0044] 

In order to boil the ink in the liquid ink room 12, it is necessary to apply fixed power to the exoergic resistor 13, and to 
heat the exoergic resistor 13 here. It is for making ink breathe out with the energy at the time of this ebullition. And 
although it is necessary to enlarge the current to pass if resistance is small, it can be made to boil at few currents by 
making the resistance of the exoergic resistor 1 3 high. 
[0045] 

Thereby, magnitude, such as a transistor for passing a current, can also be made small, and space-saving-ization can 
be attained. In addition, although resistance can be made high if the thickness of the exoergic resistor 13 is formed 
thinly, there is a fixed limitation in making thickness of the exoergic resistor 1 3 thin from a viewpoint of the ingredient 
selected as an exoergic resistor 13, or reinforcement (endurance). For this reason, the resistance of the exoergic 
resistor 1 3 is made high by dividing, without making thickness thin. 
[0046] 

Moreover, if time amount (gassing time amount) until each exoergic resistor 13 reaches the temperature at which ink is 
boiled is made into coincidence when it has the exoergic resistor 13 divided into two in one liquid ink room 12, ink will 
boil in coincidence on two exoergic resistors 13, and a liquid ink drop will be breathed out in the direction of a medial 
axis of a nozzle 18. 

On the other hand, if time difference arises in the gassing time amount of two divided exoergic resistors 1 3, ink will not 
boil in coincidence on two exoergic resistors 13. Thereby, the discharge direction of a liquid ink drop shifts [ of a nozzle 
18 ] from a medial axis, and is deflected and breathed out. A liquid ink drop will reach the location [ location / when a 
liquid ink drop is breathed out without a deviation by this / impact ] shifted. 
[0047] 



Drawing 4 (a) and (b) are graphs which show the relation between the gassing time difference of the ink by. each 
exoergic resistor 13, and the regurgitation include angle of a liquid ink drop, when it has a divided exoergic resistor 13 
like this operation gestalt. The value in this graph is as a result of [ by the computer ] simulation. It sets in this graph 
and is the direction of X (direction shown with the graph axis of ordinate theta x:). cautions: - it is not the semantics of 
the axis of abscissa of a graph - the direction of a list of a nozzle 1 8 (the side-by-side installation direction of the 
exoergic resistor 13) - it is - the direction (direction shown by graph axis-of-ordinate thetay.) of Y Cautions: It is not 
the semantics of the axis of ordinate of a graph. It is a direction (the conveyance direction of printing paper) 
perpendicular to the direction of X. Moreover, an include angle in case there is no deviation is made into 0 degree, and 
this amount of gaps from 0 degree is shown in the direction of X, and the direction of Y. 
[0048] 

Drawing 4 (c) further again as gassing time difference of the ink of the exoergic resistor 13 divided into two It is actual 
measurement data at the time of setting as an axis of abscissa the difference of the amount of currents between the 
exoergic resistors 13 divided into two, i.e., the deflecting current, and setting an axis of ordinate as the amount of 
deviations in the impact location of a liquid ink drop (they being surveyed using a nozzle 18 - distance between impact 
locations as about 2mm) as a regurgitation include angle (the direction of X) of a liquid ink drop. In drawing 4 (c), said 
deflecting current was superimposed on exoergic resistor 13 of one of the two, having used the principal current of the 
exoergic resistor 13 as 80mA, and the deviation regurgitation of a liquid ink drop was performed. 
[0049] 

In having time difference in the direction of a list of a nozzle 18 at gassing of the exoergic resistor 13 divided into two, 
the regurgitation include angle of a liquid ink drop becomes less perpendicular, and the regurgitation include angle 
theta x of the liquid ink drop in the direction of a list of a nozzle 1 8 becomes large with gassing time difference. 
Then, the exoergic resistor 13 divided into two is formed, this property is used, it controls by changing the amount of 
currents passed to each exoergic resistor 13 so that time difference arises in the gassing time amount on two exoergic 
resistors 13, and he is trying to deflect the discharge direction of a liquid ink drop with this operation gestalt. 
[0050] 

Furthermore, since gassing time difference arises in two exoergic resistors 13 when the resistance of the exoergic 
resistor 13 divided into two, for example is not the same value according to a manufacture error etc., the regurgitation 
include angle of a liquid ink drop becomes less perpendicular, and the impact location of a liquid ink drop shifts from an 
original location. However, if the gassing time amount on each exoergic resistor 13 is controlled and gassing time 
amount of two exoergic resistors 1 3 is made into coincidence by changing the amount of currents passed to the 
exoergic resistor 13 divided into two, it will also become possible to make perpendicular the regurgitation include angle 
of a liquid ink drop. 
[0051] 

Next, it explains how much the regurgitation include angle of a liquid ink drop is deflected. Drawing 5 is drawing 
explaining the deviation of the discharge direction of a liquid ink drop. In drawing 5 , if the liquid ink drop i is 
perpendicularly breathed out to the regurgitation side of the liquid ink drop i, the liquid ink drop i will be breathed out 
without a deviation among drawing 5 like the arrow head shown by the dotted line. On the other hand, if the discharge 
direction of the liquid ink drop i deviates and a regurgitation include angle shifts from a vertical position only in theta 
(the inside of drawing 5 , Z1 or Z 2-way), it is the impact location of the liquid ink drop i, 
deltaL=Hxtantheta 
It becomes **** gap ******. 

Thus, when the discharge direction of the liquid ink drop i shifts only in a perpendicular direction to theta, the impact 

location of a liquid ink drop will shift [ only deltaL ]. 

[0052] 

Here, in the case of the usual ink jet printer, the tip of a nozzle 18 and the distance H between printing paper P are 
about 1-2mm. Therefore, distance H is assumed to hold uniformly to 2mm of H= abbreviation. 
In addition, it is necessary to abbreviation regularity to hold distance H because the impact location of the liquid ink 
drop i will be changed, if distance H is changed. That is, when the liquid ink drop i is breathed out at right angles to the 
field of printing paper P from a nozzle 18, even if it changes distance H somewhat, the impact location of the liquid ink 
drop i does not change. On the other hand, when the deviation regurgitation of the liquid ink drop i is carried out as 
mentioned above, the impact location of the liquid ink drop i is because it becomes a different location with fluctuation 
of distance H. 
[0053] 

Moreover, spacing of the nozzle 1 8 which adjoins when resolution of a head 1 1 is set to 600DPI, 
25.40x1 000 / 600"42.3 (micrometer) 
It becomes. 



[0054] 

(The 1st regurgitation control means) 

With this operation gestalt, the 1st regurgitation control means performs regurgitation control of the following liquid ink 
drops to the 1st using the head 1 1 which adopted the above discharge direction adjustable means. 
The 1st regurgitation control means breathes out a liquid ink drop in the direction which is different, respectively from at 
least two different liquid discharge parts located in the neighborhood. By making each liquid ink drop reach the same 
pixel train, forming a pixel train, or making each liquid ink drop reach the same pixel field, and forming a pixel It is a 
means to control the regurgitation of a drop to form one pixel train or one pixel using at least two different liquid 
discharge parts located in the neighborhood. 
[0055] 

Here, it is J (J) about the discharge direction of the liquid ink drop breathed out from each nozzle 18 as the 1st gestalt 
in this invention. By the control signal of a positive integer bit, it is 2J. It is 2J while making it adjustable in the different 
direction of even pieces. It sets up so that spacing of the impact location of two liquid ink drops used as the location 
most distant among directions may become twice (2J-1) spacing of two adjoining nozzles 18. And it is 2J when 
carrying out the regurgitation of the liquid ink drop from a nozzle 18. Any one direction is chosen among directions. 
[0056] 

Or it is J (J) as the 2nd gestalt about the discharge direction of the drop breathed out from a nozzle 18. 2J of spacing of 
two nozzles 18 which spacing of the impact location of two liquid ink drops which turns into a location most distant 
among the directions of (2J+1) while making it adjustable in the direction of odd pieces in which (2J+1) changes with 
control signals of the positive integer bit +1 adjoins It sets up so that it may become twice. And when carrying out the 
regurgitation of the liquid ink drop from a nozzle 18, any one direction is chosen among the directions of (2J+1). 
[0057] 

For example, if it assumes that a J= 2-bit control signal is used in the case of the 1st gestalt of the above, the 
discharge direction of a liquid ink drop will become even 2J =4 ** pieces. Moreover, 2J Spacing of two nozzles 18 
which spacing of the impact location of two liquid ink drops used as the location most distant among directions adjoins 
= (2J-1 ) it becomes 3 times. 
[0058) 

The distance, then the deflecting angle theta (deg) between 3 times of spacing (42.3 micrometers) of the nozzle 18 

adjoined in this example in case the resolution of a head 1 1 is 600DPI, i.e., two dots used as the location where 126.9 

micrometers was most left at the time of a deviation 

tan2theta=126.9/ 2000**0.0635 

It is since it becomes, 

theta**1.8 (deg) 

It becomes. 

[0059] 

Moreover, if it assumes that J= 2 bits of control signals of +1 are used in the case of the 2nd gestalt of the above, the 
discharge direction of a liquid ink drop will become odd 2J+1=5 ** pieces. Moreover, spacing of the impact location of 
two liquid ink drops used as the location most distant among the directions of (2J+1) becomes the 2J =4 time of 
spacing of two adjoining nozzles 18. 
[0060] 

Drawing 6 is drawing having shown more concretely the discharge direction of the liquid ink drop when using a J= 1-bit 
control signal in the case of the 1 st gestalt of the above. In the 1 st gestalt of the above, the discharge direction of a 
liquid ink drop can be set up in the direction of bilateral symmetry in the direction of a list of a nozzle 18. 
And if it sets up so that spacing of the impact location of two liquid ink drops used as the most distant location (2J =) 
may be 1 (2J-1=) time the spacing of two adjoining nozzles 18, a liquid ink drop can be made to reach a 1 -pixel field 
from the nozzle 18 of an adjoining liquid discharge part, respectively, as shown in drawing 6 . That is, if spacing 
between nozzles 18 is set to x as shown in drawing 6 , the distance between adjoining pixel fields will be set to x(2J-1) 
x (the example of drawing 6 x(2J-1) x=x). 

In addition, the impact location of a liquid ink drop will be located between nozzles 18 in this case. 
[0061] 

Moreover, drawing 7 is drawing having shown more concretely the discharge direction of the liquid ink drop when using 
J= 1 bit of control signals of +1 in the case of the 2nd gestalt of the above. With the 2nd gestalt of the above, the 
discharge direction of the drop from a nozzle 18 can be carried out in the direction of odd pieces. That is, although the 
discharge direction of a liquid ink drop can be set as bilateral symmetry in the direction of even pieces in the direction 
of a list of a nozzle 18, directly under can be made to breathe out a liquid ink drop from a nozzle 18 by using the control 
signal of further +1 with the 1st gestalt of the above. Therefore, it can be set as odd discharge directions with the both 



sides of the regurgitation (inside of drawing 7 , regurgitation of "a" and "c") to the direction of bilateral symmetry of a 

liquid ink drop, and the regurgitation (inside of drawing 7 , regurgitation of "fa") of a directly under. 

[0062] 

In the example of drawing 7 , 1 (J=) bit of control signals is set to +1 , and the number of discharge directions serves as 
the direction of odd pieces where 3 (2J+1=) differs. Moreover, impact location spacing of two liquid ink drops used as 
the location most distant among three (2J+1=) discharge directions It sets up so that it may become twice (2J =) 
spacing (the inside of drawing 7 , x) of two adjoining nozzles 18 (the inside of drawing 18 , 2J xx), and any one 
direction is chosen among three (2J+1=) discharge directions at the time of the regurgitation of a liquid ink drop. 
If it does in this way, a liquid ink drop can be made to reach the pixel field N-1 located in the both sides other than the 
pixel field N in which it is located just under Nozzle N, and N+1, as shown in drawing 7 . 
Moreover, the impact location of a liquid ink drop turns into a location which counters a nozzle 18. 
[0063] 

It becomes possible to make a liquid ink drop reach at least one same pixel field of at least two liquid discharge parts 

(nozzle 18) located in the neighborhood depending on how to use a control signal as mentioned above. As shown in 

drawing 6 and drawing 7 , when the side-by-side installation pitch in the direction of a list of a liquid discharge part is 

especially set to X each liquid discharge part is set in the direction of a list of a liquid discharge part to the center 

position of the liquid discharge part of self, 

**(1 / 2xx) xP (here, P is a positive integer) 

It becomes possible to make a liquid ink drop reach ******. 

[0064] 

Drawing 8 is drawing explaining the pixel formation approach (2-way regurgitation) when using a J= 1-bit control signal 
in the 1st gestalt (that whose regurgitation [ a liquid ink drop ] was made possible in the different direction of even 
pieces) mentioned above. 

Drawing 8 shows the process which forms each pixel for the regurgitation activation signal sent out to a head 1 1 by 
parallel on printing paper by the liquid discharge part. A regurgitation activation signal is equivalent to a picture signal. 
In the example of drawing 8 , the number of gradation of the regurgitation activation signal of 1 pixel "N+2" is set [ the 
number of gradation of the regurgitation activation signal of a pixel "N" ] to 2 for the number of gradation of the 
regurgitation activation signal of 3 pixel "N+1." 
[0065] 

The regurgitation signal of each pixel is the period of a and b, it is sent out to a predetermined liquid discharge part, 
and a liquid ink drop is breathed out with the period of Above a and b from each liquid discharge part. Here, the period 
of a and b corresponds to time slots a and b, and two or more dots which receive the number of gradation of a 
regurgitation activation signal are formed in a 1 -pixel field a and b1 period. For example, a period a, the regurgitation 
activation signal of a pixel "N" is sent out to a liquid discharge part "N-f, and the regurgitation activation signal of a 
pixel w N+2" is sent out to a liquid discharge part n N+1. n 
[0066] 

And from a liquid discharge part "N-r, a liquid ink drop deviates in the direction of a, and is breathed out, and the 
location of the pixel on printing paper "N" is reached. Also from a liquid discharge part "N+1", a liquid ink drop deviates 
in the direction of a, and is breathed out, and the location of the pixel on printing paper w N+2" is reached. 
[0067] 

Thereby, the liquid ink drop equivalent to two gradation reaches each pixel location on the printing paper in a time slot 

a. Since the number of gradation of the regurgitation activation signal of a pixel "N+2" is 2, it is this and a pixel "N+2" 

will be formed. The same process is repeated only for time-slot b minutes. 

Consequently, a pixel "N" is formed from a number (two) equivalent to three gradation of dots. 

[0068] 

Since a liquid ink (continuing twice) drop will reach the target continuously and a pixel will not be formed in the pixel 
field corresponding to one pixel number of the same liquid discharge part even when the number of gradation is any if 
it is made above, dispersion for every liquid discharge part can be lessened. Moreover, even if the discharge quantity 
of the liquid ink drop from one of liquid discharge parts is inadequate, dispersion in the occupancy area by the dot of 
each pixel can be lessened, for example. 
[0069] 

Furthermore, for example, the pixel formed of 1 or two or more dots in Mth pixel Rhine, [ when the pixel formed of 1 or 
two or more dots in ** (M+1) pixel Rhine is mostly located in a line on the same rank ] The liquid discharge part used 
for the regurgitation of the first liquid ink drop in order to form the pixel of the liquid discharge part used in order to form 
the pixel of Mth pixel Rhine, or Mth pixel Rhine, In order to form the pixel of the liquid discharge part used in order to 
form the pixel of ** (M+1) pixel Rhine, or ** (M+1) pixel Rhine, it is desirable to control to become the liquid discharge 



part where the liquid discharge parts used for the regurgitation of the first liquid ink drop differ. 
[0070] 

If it does in this way, when forming a pixel, for example from one dot (in the case of 2 gradation), it is lost that the pixel 
(dot) formed of the same liquid discharge part is located in a line on the same rank. Or when forming a pixel with the 
small number of dots, it is lost that the liquid discharge part first used for forming a pixel always becomes the same on 
the same rank. 

When the pixel formed from one liquid ink drop is mostly located in a line on the same rank by this, unless blinding etc. 

arises in the liquid discharge part which forms the pixel and a liquid ink drop is no longer breathed out, in having used \ 

the same liquid discharge part, a pixel is no longer formed in the pixel train all the time. However, such fault is 

cancelable by taking the above approaches. 

[0071] 

Moreover, you may make it select a liquid discharge part at random in addition to the above approaches. And the liquid 
discharge part used for the regurgitation of the first liquid ink drop in order to form the pixel of the liquid discharge part 
used in order to form the pixel of Mth pixel Rhine, or Mth pixel Rhine, What is necessary is just to make it the liquid 
discharge part used for the regurgitation of the first liquid ink drop not always turn into the same liquid discharge part, 
in order to form the pixel of the liquid discharge part used in order to form the pixel of ** (M+1) pixel Rhine, or ** (M+1) 
pixel Rhine. 
[0072] 

Drawing 9 is drawing showing the pixel formation approach (the 3 direction regurgitation) when using J= 1 bit of control 
signals of +1 further again in the 2nd gestalt (that whose regurgitation [ a liquid ink drop ] was made possible in the 
different direction of odd pieces) mentioned above. 

Although the formation process of the pixel shown in drawing 9 omits explanation since it is the same as that of the 
thing of drawing 8 mentioned above, it can control the regurgitation of a drop to form one pixel train or one pixel like the 
1st gestalt also in the 2nd gestalt of the above in this way using at least two different liquid discharge parts located in 
the neighborhood using the 1st regurgitation control means. 
[0073] 

(The 2nd regurgitation control means) 

With this operation gestalt, regurgitation control of a liquid ink drop is performed [ 2nd ] with the 1st regurgitation control 
means mentioned above further again using the 2nd regurgitation control means explained below. 
When making a drop reach a pixel field, the 2nd regurgitation control means for every regurgitation of the liquid ink 
drop from a liquid discharge part as an impact target position of the liquid ink drop of the direction of a list of the nozzle 
18 in the pixel field (the specific direction in this invention) As one of impact target positions is determined among 
different impact target positions of M pieces (M is two or more integers) by which at least a part enters in the pixel field 
and a drop reaches the determined impact target position, it is a means to control the regurgitation of a drop using a 
discharge direction adjustable means. 
[0074] 

Furthermore with this operation gestalt, the 2nd regurgitation control means determines one of impact target positions 
at random among different impact target positions of M pieces (** which does not have regularity irregularly). As an 
approach of determining at random, although various approaches are mentioned, the method of determining one of 
locations among different impact target positions of M pieces is mentioned, for example using a random-number- 
generation circuit. 

Moreover, with this operation gestalt, the impact target position of M pieces shall be assigned at intervals of 1/M of the 

array pitch of a liquid discharge part (nozzle 18). 

[0075] 

drawing 10 is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact target positions where M individuals differ, and is drawing showing the conventional 
impact condition (inside of drawing, left-hand side), and the impact condition (inside of drawing, right-hand side) of this 
operation gestalt by comparison. In drawing 10 , the field of the square enclosed with a broken line is a pixel field. 
Moreover, it is circular and what is shown is the liquid ink drop (dot) which reached the target. 
[0076] 

First, by the conventional print, when a regurgitation instruction is 1 (2 gradation), a liquid ink drop reaches a pixel field 
so that a liquid ink drop may enter mostly in a pixel field (the magnitude of the liquid ink drop which reached the target 
is illustrated in drawing 10 in the magnitude inscribed in in a pixel field). 
[0077] 

on the other hand, with this operation gestalt, the regurgitation of the liquid ink drop is carried out so that one of 
locations may be reached among the impact target positions of M individual of the direction of a list of a nozzle 1 8. At 



1 



the example of drawing 10 , it is the impact target position of M= 8 pieces of one pixel field (one of eight pieces), since 
it corresponds without impact, a different impact target position of seven pieces is illustrated substantially. The 
condition that the liquid ink drop reached one determined impact target position inside is shown (the circle shown as a 
- continuous line is the location which the liquid ink drop actually reached among drawing, and, as for the circle shown 
with other broken lines, other impact target positions are shown). In the example of 1, this regurgitation instruction 
counts from the left, and is determined as the 2nd location among drawing, and the condition that the liquid ink drop 
reached this determined location is illustrated. 
[0078] 

Moreover, when a regurgitation instruction is 2, a liquid ink drop is made to reach the pixel field in piles further. In 
addition, in the example of drawing 10 . the condition that only 1 graduation shifted in the pixel field at the bottom is 
illustrated in consideration of delivery of printing paper. 

and a liquid ink drop [ which reached the target first by the conventional approach when a regurgitation instruction was 
2 ], and abbreviation same rank top - (longitudinal direction - setting - a gap - there is nothing -) - the 2nd liquid ink 
drop reaches the target. 
[0079] 

on the other hand, as mentioned above in the case of this operation gestalt, although the location where the first liquid 
ink drop was determined at random is reached, also in the 2nd [ further ] liquid ink drop, an impact target position is 
determined as the impact target position of the first liquid ink drop at random independently (separate from the first 
liquid ink drop - independent), and a liquid ink drop reaches the determined location. In the example of drawing 10 , 
the 2nd liquid ink drop shows the example which reached the target in the center of a pixel field in the longitudinal 
direction. 
[0080] 

When a regurgitation instruction is 3, it is also the same as that of the time of the above-mentioned regurgitation 
instruction being 2 further again. By the conventional approach, three liquid ink drops reach the target in one pixel field, 
without the impact location of a liquid ink drop shifting to a longitudinal direction. However, with this operation gestalt, 
when a regurgitation instruction is 3, also in the 3rd liquid ink drop, an impact target position is determined regardless 
of the impact target position of the 1st and the 2nd liquid ink drop, and a liquid ink drop reaches the determined 
location. 
[0081] 

If a liquid ink drop is made to reach the target as mentioned above, when arranging a dot in piles and forming a pixel, 
generating of the stripe resulting from dispersion in the property of a liquid discharge part etc. is abolished, it cannot be 
conspicuous and dispersion can be carried out. 

Although the array is microscopically uneven as a result of losing the regularity of the impact location of a liquid ink 
drop and arranging each liquid ink drop (dot) at random, it becomes uniform and isotropic macroscopic rather and 
dispersion stops namely, being conspicuous. 
[0082] 

Therefore, there is effectiveness which carries out the mask of the dispersion by the regurgitation property of the liquid 
ink drop of each liquid discharge part. Since the whole serves as a regular pattern and a dot is arranged when not 
randomized, the part which disturbs the regularity is easy to be checked by looking. Especially, in stippling, although 
the shade of a color is expressed by the surface ratio of a dot and a substrate (part which is not covered with the dot of 
printing paper), it becomes that it is easy to be checked by looking the more the more how depending on which the part 
of a substrate remains becomes regular. 

On the other hand, if it is irregular and a dot is arranged at random, the array will become in extent which changed for a 

while that it is hard to be checked by looking. 

[0083] 

Moreover, two or more above-mentioned Rhine heads 10 are formed, and in having the color line head which supplied 

the ink of a color different every Rhine head 10, there is the following effectiveness further. 

In a color ink jet printer, when forming a pixel in piles, in order to make it moire not generate two or more liquid ink 

drops (dot), an impact location precision severe beyond monochrome is searched for. However, if a liquid ink drop is 

arranged at random like this operation gestalt, it is not generated but the problem of moire can be stopped to a simple 

color gap. Therefore, degradation of the image quality by generating of moire can be prevented. 

[0084] 

By the serial method which performs the overprint which drives a head repeatedly to a main scanning direction, and 
piles up the liquid ink drop especially, although moire seldom becomes a problem, in the case of the Rhine method, 
moire poses a problem. Then, if a method of making a liquid ink drop reach the target at random like this operation 
gestalt is adopted, since moire will stop being able to appear easily, implementation of the ink jet printer of the Rhine 



method can be made easy. 
[0085] 

The total amount of ink which reaches printing paper by making a liquid ink drop reach the target at random further 
again can shorten the drying time of the same liquid ink drop which reached the target since the impact range of a 
liquid ink drop spread but. Especially, in the case of the Rhine method, it is one with a print rate quicker (print time 
amount is short) than a serial method, and the effectiveness is remarkable. 
[0086] 

(The 3rd regurgitation control means) 

Furthermore with this operation gestalt, regurgitation control of a liquid ink drop is performed [ 3rd ] using the 3rd 
regurgitation control means explained below with the 1st regurgitation control means and the 2nd regurgitation control 
means which were mentioned above. 

the direction of a list of the nozzle [ in / in the 3rd regurgitation control means / a pixel field ] 18 (the specific direction in 
this invention), a different direction, especially this operation gestalt - the direction of a list of a nozzle 18 - receiving 
abbreviation - as an impact location of the liquid ink drop of a perpendicular direction One of impact target positions is 
set up among the impact locations where N individuals by which at least a part enters in the pixel field differ. When the 
number of drops made to reach one pixel field is one or more pieces and is under N individual, it is a means to control 
the regurgitation of a drop to determine an impact target position out of the impact target position where N individuals 
differ, and to make a drop reach the determined location. 
[0087] 

That is, although the above-mentioned 2nd regurgitation control means is the case where the impact location of a liquid 
ink drop is made random in the direction of a list of a nozzle 18, the 3rd regurgitation control means controls the 
regurgitation of a liquid ink drop so that the impact location of a liquid ink drop becomes random in the feed direction 
(abbreviation to the direction of a list of a nozzle 18 perpendicular direction) of printing paper. 
[0088] 

In the feed direction of printing paper, when arranging a maximum of N liquid ink drops (dot) (this operation gestalt N= 
8) in piles to one pixel field, drawing 1 1 is the top view showing the example arranged at random, shows the 
conventional approach among drawing to left-hand side like drawing 10 , and shows the approach in this operation 
gestalt among drawing to right-hand side. This example shows the condition that the liquid ink drop reached one 
location determined among the impact target positions (one of eight pieces corresponds without impact) of N= 8 pieces 
like drawing 10 . 

In addition, with this operation gestalt, the regurgitation possible period of N time is assigned to one pixel field in the 
main scanning direction. Moreover, in drawing 1 1 , the example which does not use the 2nd regurgitation control 
means is given. 
[0089] 

First, in the conventional approach, when a regurgitation instruction is 1 , it is the same as that of an above-mentioned 
case. On the other hand, in the case of this operation gestalt, the impact target position of the liquid ink drop in one 
pixel field is set as a maximum N individual among drawing in the vertical direction (it is a perpendicular direction to the 
feed direction of printing paper, a main scanning direction, or the direction of a list of a nozzle 18), is determined at 
random [ any one ] of them, and it is made to make a liquid ink drop reach the determined location. 
[0090] 

In drawing 11 , with this operation gestalt, when a regurgitation instruction is 1, the example which made the liquid ink 
drop reach the 2nd impact target position from a top is shown. 

In addition, what is necessary is to take timing with delivery of printing paper and just to give a regurgitation instruction 
to a head 1 1 not using the discharge direction adjustable means mentioned above, in making a liquid ink drop reach 
the target at random in the feed direction of printing paper. For example, in drawing 11 , the location as for which the 
core of a pixel field and the core of a liquid ink drop carry out abbreviation coincidence is made into a criteria location, 
and the regurgitation time difference when shifting an impact location by 1 graduation is set to deltaT among drawing 
11. 
[0091] 

In this case, since only 2 graduations should make a liquid ink (early) drop reach the target upwards from a criteria 
location (when a regurgitation instruction is 1 and it makes a liquid ink drop reach the 2nd impact target position from a 
top), only 2xdeltaT should carry out the regurgitation of the liquid ink drop to the example of drawing 11 early from the 
regurgitation timing of criteria. Since only 3 graduations should make a liquid ink (late) drop reach the target downward 
from a criteria location contrary to this when carrying out the regurgitation of the liquid ink drop to the bottom side in a 
pixel field, only 3xdeltaT should carry out the regurgitation of the liquid ink drop late from the regurgitation timing of 
criteria. 



[0092] 

Similarly, by the conventional approach, when a regurgitation instruction is 2, although it is the same as drawing 10 , 
also in the regurgitation of the 2nd liquid ink drop, the regurgitation of the first liquid ink drop determines an impact 
location at random independently, and carries out the regurgitation of the liquid ink drop to the location with this 
operation gestalt. In the example of drawing 11 , the impact location of a liquid ink drop in case a regurgitation 
instruction is 2 shows the condition that only 1 graduation shifted to the bottom, to the criteria location. 
[0093] 

Since the combination of a pattern in case the number of regurgitation is K serves as the number of combination when 
taking out K pieces out of N individual to zero regurgitation instruction - N in this way, 
NCK=NPK/K! 
It becomes. 

Therefore, the probability for the same random pattern to occur to the same regurgitation instruction, 

1/NCK 

It becomes. 

[0094] 

If the impact location of a liquid ink drop is made random as mentioned above, while it will be hard coming to check 
dispersion by looking, equalization of regurgitation power and equalization of ink supply can be attained. 
That is, in the case of the thermal method which the exoergic resistor 13 is heated [ method ] and makes a liquid ink 
drop breathe out like this operation gestalt, remarkable energy is needed at the time of the regurgitation of a liquid ink 
drop. For example, it is per liquid discharge part and about 0.7-0.8W. When many heads 1 1 which have such a 
property are installed and the Rhine head 10 is constituted, power concentration will arise, and the load of a power 
source will become very large. However, since the number of liquid discharge parts driven to the timing of coincidence 
by the time-axis by randomizing regurgitation timing like this operation gestalt can be lessened, power concentration 
can be eased. 
[0095] 

Moreover, although it is common not only to a thermal method but a piezo method, the passing speed of the ink in ink 
passage also becomes quick, so that a print rate becomes quick like the Rhine head 10. And if ink is supplied at a 
stretch in ink passage, since the atmospheric pressure of the ink in ink passage will fall, the problem of becoming easy 
to generate the air bubbles which have melted in ink arises. These fluctuation turns into fluctuation of a meniscus, it will 
appear and the liquid ink drop measure breathed out will change. Therefore, as for migration of the ink in ink passage, 
it is desirable to carry out at a low speed on the average as much as possible. And like this operation gestalt, if 
regurgitation timing is randomized, equalization of the amount of supply of the ink from ink passage can be attained. 
[0096] 

Moreover, as were shown in (1) drawing 11 and the impact location of the liquid ink drop to a pixel field was shown to 
(2) drawing 10 that it makes it change at random to the feed direction (abbreviation to the direction of a list of a nozzle 
18 perpendicular direction) of printing paper If it performs to coincidence that a liquid ink drop changes the impact 
location of the liquid ink drop to deviation discharge and a pixel field at random to the direction of a list of a nozzle 18, 
the impact location of a liquid ink drop is randomized more, and can heighten the effectiveness of the randomization. 
[0097] 

Drawing 12 is a top view explaining the example in this case, left-hand side shows the conventional approach among 
drawing, and right-hand side shows the approach of this operation gestalt. 

If the conventional approach is adopted, the impact target position of a liquid ink drop does not vary in the direction of a 
list of a nozzle 1 8, or the direction perpendicular to this, on the other hand - this operation gestalt - the direction of a 
list (the inside of drawing, longitudinal direction) and this direction of a nozzle 18 - abbreviation - since a liquid ink 
drop is made to reach the target in the perpendicular direction (the inside of drawing, the vertical direction) at random, 
an impact location will vary in any direction. With this operation gestatt, the large field by the radius of a dot expanded 
around the area of a pixel field turns into a field which a liquid ink drop may reach. Thereby, the clearance between 
adjoining dots can be filled now at random. 
[0098] 

Next, the regurgitation control circuit which embodied the discharge direction adjustable means mentioned above, the 
1st regurgitation control means, and the 2nd regurgitation control means is explained. 

Drawing 13 is drawing showing the regurgitation control circuit 50 including a discharge direction adjustable means, the 
1st regurgitation control means, and the 2nd regurgitation control means. 

In the regurgitation control circuit 50, resistance Rh-A and Rh-B are the exoergic resistors 13 for which 2 **"s was 
taken in the liquid ink room 12, respectively, and are connected to the serial. Here, the electric resistance value of each 
exoergic resistor 13 is set as abbreviation identitas. Therefore, the regurgitation can be carried out to the exoergic 



resistor 13 connected to this serial from a nozzle 18 by passing the same quantity of a current without a deviation (in 

the direction of an arrow head shown by the dotted line among drawing 5 ) of a liquid ink drop. 

[0099] 

On the other hand, between two exoergic resistors 13 connected to the serial, current Miller circuit (henceforth "CM 
circuit") is connected. By flowing a current between the exoergic resistors 13 through this CM circuit, or making a 
current flow out of between the exoergic resistors 1 3, a difference can be prepared in the amount of currents which 
flows to each exoergic resistor 1 3, and the discharge direction of the liquid ink drop breathed out from a nozzle 1 8 can 
be made adjustable in two or more directions in the direction of a list of a nozzle 18 (liquid discharge part) according to 
that difference. 
[0100] 

Moreover, the resistance power source Vh is a power source for giving an electrical potential difference to resistance 
Rh-A and Rh-B. The regurgitation control circuit 50 is equipped with M1-M19 as a transistor further again. In addition, it 
is shown that the figure of n xN (N= 1 , 2, 4 and 8, or 50)" given to each transistors M1-M19 with the parenthesis 
document shows the juxtaposition condition of a component, for example, "x1 " (transistors M1 6 and M1 9) has a 
standard component. Similarly, it is shown that "x2" has a component equivalent to what connected two standard 
components to juxtaposition. Hereafter, it is shown that "xN" has a component equivalent to what connected the 
standard component N individual to juxtaposition. 
[0101] 

It functions as a switching element which carries out ON/OFF of the supply of the current to resistance Rh-A and Rh-B, 
and the drain is connected to resistance Rh-B and a serial, a transistor M1 is turned on when 0 is inputted into the 
regurgitation activation input switch F, and it is constituted so that a current may be passed to resistance Rh-A and Rh- 
B. In addition, with this operation gestalt, the regurgitation activation input switch F serves as negative logic on account 
of IC design, and it inputs 0 at the time of a drive (only when carrying out the regurgitation of the liquid ink drop). And if 
F= 0 is inputted, since the input to the NOR gate X1 will be set to (0, 0), the output is set to 1 and a transistor M1 is 
turned on. 
[0102] 

In addition, with this operation gestalt, when carrying out the regurgitation of the liquid ink drop from one nozzle 18, the 
regurgitation activation input switch F is set to 0 (ON), and power is supplied only for the period for 1 .5 microseconds 
(1/64) to resistance Rh-A and Rh-B from the resistance power source Vh (before or after 9V). Moreover, for 94.5 
microseconds (63/64), the regurgitation activation input switch F is set to 1 (OFF), and it is guessed at the supplement 
period of the ink to the liquid ink room 12 of the liquid discharge part which breathed out the liquid ink drop. 
[0103] 

The polar conversion switches Dpx and Dpy are switches for determining into any the discharge direction of a liquid ink 

drop shall be made between the left or the right in the direction of a list of a nozzle 18 (longitudinal direction). 

It is a switch for determining the amount of deviations in case the 2nd regurgitation control switches D1, D2, and D3 

carry out the deviation regurgitation of the liquid ink drop further again at the 1st regurgitation control switches D4, D5, 

and 06 and a list. 

[0104] 

Moreover, transistors M12 and M13 function on transistors M2 and M4 and a list as actuation amplifier (switching 
element) of CM circuit which consists of transistors M3 and M5, respectively. That is, it is for M12 and M13 
understanding CM circuit in these transistors M2 and M4 list, and flowing a current into them between resistance Rh-A 
and Rh-B, or making a current flow into them out of between resistance Rh-A and Rh-B. 
[0105] 

They are transistors M7, M9, and M11 and the component from which transistors M14, M15, and M16 serve as a 
constant current source of CM circuit at a list, respectively further again. Each drain of transistors M7, M9, and M1 1 is 
connected to the source and the backgate of transistors M2 and M4, respectively. Similarly, each drain of transistors 
M14, M15, and M16 is connected to the source and the backgate of transistors M12 and M13, respectively. 
[0106] 

Among the transistors which function as these constant current source components, a transistor M7 has the capacity of 

"x8", a transistor M9 has the capacity of "x4 n , and a transistor M1 1 has the capacity of "x2." And the current source 

elements are constituted by carrying out parallel connection of these three transistors M7, M9, and M1 1 . 

Similarly, a transistor M14 has the capacity of "x4", a transistor M1 5 has the capacity of "x2", and a transistor M16 has 

the capacity of "x1 ." And the current source elements are constituted by carrying out parallel connection of these three 

transistors M14, M15, and M16. 

[0107] 

The transistors M7, M9, and M1 1 which function as each current source component, and the transistor (they are 



transistors M17, M18, and M19 to transistors M6, M8, and M10 and a list) which has the same current capacity as 
each transistor to transistors M14 p M15, and M16 at a list are connected further again. And the 1st regurgitation control 
switches D6 f D5, and D4 are connected to the gate of transistors M17, M18, and M19, and the 2nd regurgitation 
control switches D3, D2, and D1 are connected to each transistors M6, M8, and M10 and a list at the list, respectively. 
[0108] 

If it follows, for example, the 1st regurgitation control switch D6 is turned ON and an electrical potential difference (Vx) 
suitable between the amplitude-control terminal Z and a ground is impressed, since a transistor M6 will serve as ON, 
the current when applying an electrical potential difference Vx to a transistor M7 flows. 

Thus, ON/OFF of each transistors M6-M1 1 and transistors M14-M19 is controllable by controlling ON/OFF of the 2nd 
regurgitation control switches D3, D2, and D1 in the 1st regurgitation control switches D6, D5, and D4 and a list. 
[0109] 

In transistors M7, M9, and M1 1 and a list here TORANJISU M14, M15, and M16 Since the element numbers 
respectively connected to juxtaposition differ, by a number of ratios shown in each transistors M7, M9, and M1 1 and a 
list in the parenthesis of transistors M14, M15, and M16 among drawing 13 Respectively, a current comes to flow in 
M1 1 and a list from a transistor M12 to M14 from a transistor M12, and M15 ( and from a transistor M12 to M16 from 
M7 from a transistor M2, M9 from a transistor M2, and a transistor M2. 
[0110] 

Thereby, since the ratios of transistors M7, M9, and M11 are w x8", "x4", and "x2", respectively, each drain current Id 
serves as a ratio of 8:4:2. Similarly, since the ratios of transistors M14, M15, and M16 are "x4", "x2 n , and "x1", 
respectively, each drain current Id serves as a ratio of 4:2:1. 
[0111] 

Next, in the regurgitation control circuit 50, it explains that the current at the time of paying one's attention only to the 
1st regurgitation control means side (the inside of drawing 13 . left half) flows. 

First, since the input to the NOR gate X1 is set to (0, 0) when it is F= 0 (ON) and Dpx=0, the output is set to 1 and a 
transistor M1 serves as ON. Moreover, since the input to the NOR gate X2 is set to (0, 0), the output is set to 1 and a 
transistor M2 is turned on. In the above-mentioned case (F= 0 and Dpx=0), the input value to the NOR gate X3 is set to 
(1, 0) further again (since one side serves as an input value of F= 0 and, as for another side, Dpx=0 becomes the input 
value of 1 through the NOT gate X4). Therefore, the output of the NOR gate X3 is set to 0, and a transistor M4 is 
turned off. 
[0112] 

In this case, although a current flows from a transistor M3 to M2, to M4, a current does not flow from a transistor M5 
(since a transistor M4 is OFF), (since a transistor M2 is ON) Furthermore, when a current does not flow to a transistor 
M5 with the property of CM circuit, a current does not flow to a transistor M3, either. 
[0113] 

In this condition, if the electrical potential difference of the resistance power source Vh is built, since transistors M3 and 
M5 are OFF, a current will not flow, but a current will flow altogether to transistor M3 and M5 side at resistance Rh-A, 
without branching. Moreover, since a transistor M2 is ON, the current which flowed resistance Rh-A branches to a 
transistor M2 and resistance Rh-B side, and it enables a current to flow into a transistor M2 side. In this case, since a 
current does not flow to transistors M7, M9, and M11 when all the 1st regurgitation control switches D6-D4 are OFF, a 
current does not flow into a transistor M2 after all. Therefore, all the currents that flowed resistance Rh-A flow to 
resistance Rh-B. Furthermore, after the current which flowed resistance Rh-B flows the transistor M1 which is ON, it is 
sent to a ground. 
[0114] 

On the other hand, when at least one of the 1st regurgitation control switches D6-D4 is ON, the transistors M6 and M8 

corresponding to the 1st regurgitation control switches D6-D4 which are ON, or M10 is set to ON, and one which is 

further connected to these transistors of the transistors M7 and M9 or M1 1 is turned on. 

Therefore, in the above-mentioned case, when the 1st regurgitation control switch D6 is ON, the current which flowed 

resistance Rh-A branches to a transistor M2 and resistance Rh-B side, and a current flows out at a transistor M2 side. 

The current which furthermore flowed the transistor M2 is sent to a ground through transistors M7 and M6. 

[0115] 

That is, in the case of 0, when at least one of the 1st regurgitation control switches D6-D4 is ON, a current branches at 
an F= 0 and Dpx= transistor M2, and resistance Rh-B side at transistor M3 and M5 side, after flowing altogether at 
resistance Rh-A, without branching. 

Thereby, the current I which flows to resistance Rh-A and resistance Rh-B is set to l(Rh-A) >l (Rh-B) (notes: express 

the current which is I (**) and flows to **). 

[0116] 



On the other hand, since the input to the NOR gate X1 is set to (0, 0) like the above when F= 0 and Dpx=1 are 
inputted, the output is set to 1 and a transistor M1 is turned on. 

Moreover, since the input to the NOR gate X2 is set to (1 , 0), the output is set to 0 and a transistor M2 is turned off. 
Since the input to the NOR gate X3 is set to (0, 0), the output is set to 1 and a transistor M4 is turned on further again. 
Although a current flows to a transistor M5 when a transistor M4 is ON, a current flows from the property of this and 
CM circuit also to a transistor M3. 
[0117] 

Therefore, if the electrical potential difference of the resistance power source Vh is built, a current will flow to 
resistance Rh-A and transistors M3 and M5. And all the currents that flowed to resistance Rh-A flow to resistance Rh-B 
(since a transistor M2 is OFF and the current which flowed out resistance Rh-A does not branch to a transistor M2 
side.). Moreover, since a transistor M2 is OFF, the current which flowed the transistor M3 flows into a resistance Rh-B 
side altogether. 

Therefore, the current which flowed the transistor M3 besides [ which flowed resistance Rh-A ] a current enters into 
resistance Rh-B. Consequently, the current I which flows to resistance Rh-A and resistance Rh-B is set to l(Rh-A) <l 
(Rh-B). 
[0118] 

In addition, in order for a current to flow at a transistor M5 in the above-mentioned case, a transistor M4 needs to be 
ON, but as mentioned above, when F= 0 and Dpx=1 are inputted, a transistor M4 is turned on. 
Furthermore, in order for a current to flow to a transistor M4, transistors M7 and M9 or at least one of the M1 1 need to 
be ON. Therefore, at least one of the 1st regurgitation control switches D6-D4 needs to be ON like the case of F= 0 
mentioned above and Dpx=0. That is, when all the 1st regurgitation control switches D6-D4 are OFF, all the currents 
that became the same and flowed resistance Rh-A in the time of being F= 0 and Dpx=1 and the time of being F= 0 and 
Dpx=0 flow to resistance Rh-B. Therefore, if the electric resistance value of resistance Rh-A and Rh-B is set as 
abbreviation identitas for both, a liquid ink drop will be breathed out without a deviation. 
[0119] 

While turning ON the regurgitation activation input switch F as mentioned above, a current can be made to be able to 
flow out of between resistance Rh-A and Rh-B, or a current can be made to flow between resistance Rh-A and Rh-B 
by controlling ON/OFF of the polar conversion switch Dpx and the 1st regurgitation control switches D6-D4. 
Moreover, since each capacity of the transistors M7, M9, and M1 1 which function as a current source component 
differs, the amount of currents made to flow out of a transistor M2 or M4 is changeable by controlling ON/OFF of the 
1st regurgitation control switches D6-D4. That is, the current value which flows to resistance Rh-A and Rh-B can be 
changed by controlling ON/OFF of the 1st regurgitation control switches D6-D4. 
[0120] 

Therefore, the electrical potential difference Vx suitable between the amplitude-control terminal Z and a ground can be 
applied, and the impact location of a liquid ink drop can be changed to a multistage story in the direction of a list of a 
nozzle 18 by operating independently the 1st regurgitation control switches D4, D5, and D6 in the polar conversion 
switch Dpx and a list. 

Furthermore, the ratio of each transistor M7, M6, M9 and M8, and the drain current that flows to M11 and M10 can 
change the amount of deviations per step with 8:4:2 by changing the electrical potential difference Vx which joins the 
amplitude-control terminal Z. 
[0121] 

Drawing 14 is drawing shown by making change of the impact location in the ON/OFF condition of the polar conversion 
switch Dpx and the 1st regurgitation control switches D6-D4, and the direction of a list of the nozzle 18 of a dot (liquid 
ink drop) into a table. 

When (Dpx, D6, D5, D4) are (0, 0, 0, 0), and when [ both ] it fixes with D 4= 0, and it is (1,0, 0, 0), the impact location 
of a dot serves as [ as shown in the table by the side of the upper case of drawing 14 1 those without a deviation Oust 
under a nozzle 18). This is as above-mentioned. 
[0122] 

Thus, when it fixes with 1st regurgitation control switch D 4= 0 and controls by the triplet of the polar conversion switch 
Dpx and the 1st regurgitation control switches D6 and D5, the impact locations of a dot including a location without a 
deviation can be gradually changed to seven places. This means that the discharge direction of a liquid ink drop can be 
set as odd pieces as shown in drawing 7 . 

In addition, if the value of the 1st regurgitation control switch D4 is not fixed to 0 but it is made to change to 0 or 1 like 
other 1st regurgitation control switches D6 or D5, it is also possible to make it 15 change instead of seven change. 
[0123] 

On the other hand, as shown in the table of the lower berth, when it fixes with D 4= 1 , the impact location of a dot can 



be equally changed to eight steps. In the direction of a list of a nozzle 18, while the amount of deviations sandwiches 0 
(with no deviation), and it can be set as four places at one side and it can set the impact location of a dot as the other 
side at four places, the amount of deviations can face across these impact locations of four places each, and, as for 
this, can set the location of 0 as bilateral symmetry for them. 
[0124] 

That is, when it fixes with D 4= 1, the case where the impact location of a dot becomes just under a nozzle 18 (with no 
deviation) can be abolished. This means that the discharge direction of a liquid ink drop as shown in drawing 6 can be 
set up at even pieces (the case where a liquid ink drop is made to reach the target just under a nozzle 18 is not 
included like). 
[0125] 

The contents explained above are controllable about the 2nd regurgitation control means as well as the 1st 
regurgitation control means, although the 1st regurgitation control means is started. 
As shown in drawing 13 , in the 2nd regurgitation control means, transistors M12 and M13 are equivalent to the 
transistors M2 and M4 of the 1st regurgitation control means, respectively. Moreover, the polar conversion switch Dpy 
of the 2nd regurgitation control means is equivalent to the polar conversion switch Dpx of the 1st regurgitation control 
means. The transistors M14-M19 which function as a current source component by the 2nd regurgitation control 
means are equivalent to the transistors M6-M1 1 of the 1st regurgitation control means further again. Furthermore, the 
2nd regurgitation control switches D3, D2, and D1 of the 2nd regurgitation control means are equivalent to the 1st 
regurgitation control switches D6, D5, and D4 of the 1st regurgitation control means. 
[0126] 

Moreover, a different part from the 1st regurgitation control means in the 2nd regurgitation control means is each 
capacity of the transistor M14 grade which functions as a current source component, each of the transistor M7 grade 
on which the transistor M14 grade which functions as a current source component of the 2nd regurgitation control 
means functions as a current source component of the 1 st regurgitation control means - it is set as a half capacity. 
Others are the same as that of the 1st regurgitation control means. 
[0127] 

Therefore, the current value which flows to resistance Rh-A and Rh-B can be changed like the 1st regurgitation control 
means mentioned above by controlling ON/OFF of the 2nd regurgitation control switches D3-D1 with the polar 
conversion switch Dpy. 

In addition, as shown in drawing 10 , it is rational to set the most distant impact target position of two liquid ink drops as 
a part for one pitch of a nozzle 1 8 (the inside of drawing 6 or drawing 7 , x) in the 2nd regurgitation control means. 
Moreover, in the 2nd regurgitation control means, the finer one of the variable pitch of the impact target position of a 
liquid ink drop is desirable. 
[0128] 

So, in the 2nd regurgitation control means, it can be said among drawing 14 that it is rational to control as shown in the 
table of the lower berth, namely, - the 2nd regurgitation control means the polar conversion switch Dpx among 
drawing 14 - the 1st regurgitation control switch D5 is equivalent to the 2nd regurgitation control switch D3, and the 
2nd regurgitation control switch D2 and the 1st regurgitation control switch D4 are equivalent to the polar conversion 
switch Dpy for the 1st regurgitation control switch D6 at the 2nd regurgitation control switch D1, respectively. 
Therefore, it is desirable to perform fixed control with 2nd regurgitation control switch D 1= i (however, of course, 
control corresponding to the table of an upper case may be performed among drawing 14 ). 
[0129] 

In addition, what is necessary is just to set up the electrical potential difference Vx applied to the amplitude-control 
terminal Z so that the most distant impact target position of two liquid ink drops may become a part for one pitch of a 
nozzle 18 in the 2nd regurgitation control means. Here, the amplitude-control terminal Z is the same at the 1st 
regurgitation control means and the 2nd regurgitation control means. Therefore, a setup of the electrical potential 
difference Vx applied to the amplitude-control terminal Z in consideration of the 2nd regurgitation control means also 
determines the impact location of the liquid ink drop in the 1st regurgitation control means based on this. 
[0130] 

This gives fixed relation between control of the regurgitation of the liquid ink drop by the 1st regurgitation control 
means, and control of the regurgitation of the liquid ink drop by the 2nd regurgitation control means. With this operation 
gestalt, it comes to opt for control (impact location spacing of a liquid ink drop) of the regurgitation of the liquid ink drop 
by the 1st regurgitation control means based on the decision result by opting for control (impact location spacing of a 
liquid ink drop) of the regurgitation of the liquid ink drop by the 2nd regurgitation control means. 
Simplification of control can be attained by doing in this way. 
[0131] 



Moreover, by the 1 st regurgitation control means, impact location spacing of two liquid ink drops used as the most 
distant location becomes twice the 2nd regurgitation control means by determining as mentioned above. Although what 
this determines the amount of deviations of the discharge direction of a liquid ink drop as is transistors M7, M9, and 
M1 1 in the 1st regurgitation control means and it is transistors M14, M15, and M16 in the 2nd regurgitation control 
means, such capacity is because the direction of the 1st regurgitation control means is set to the control means twice 
the value of the 2nd regurgitation with this operation gestalt. 
[0132] 

In addition, the regurgitation control circuit 50 shown in drawing 13 is formed for every drop discharge part, and control 
explained above is performed in a liquid discharge part unit or head 11 unit. 

Here, in carrying out circuit arrangement of the transistor, the wiring terminal of each transistor is needed ( eight ] with 
a drain, the source, etc. For this reason, many transistors are arranged, and even if the transistor itself is large, the 
area with more nearly required for the whole taking out eight wiring from one transistor becomes small sharply, rather 
than it takes out eight wiring from each transistor. Therefore, as shown in drawing 13 , simplification of the whole circuit 
can be attained by preparing CM circuit of only the lot which has the capacity of w x8." 
[0133] 

Thereby, the regurgitation control circuit 50 for every liquid discharge part can be mounted on a head 1 1 . Furthermore, 
even if it'is the resolution (spacing of a liquid discharge part is about 42.3 micrometers) of 600dpi, mounting of the 
regurgitation control circuit 50 can be enabled. 
[0134] 

Drawing 15 and drawing 16 are drawings showing the discharge direction of the liquid ink drop when performing the 
1st regurgitation control means and the 2nd regurgitation control means, and the distribution condition of a dot impact 
location, respectively. 

Drawing 15 shows the case where a nozzle 18 is located right above [ between pixel fields ], when the discharge 
direction of the liquid ink drop by the 1st regurgitation control means is even pieces, drawing 15 - the 1st regurgitation 
control means each right and left - the example of a pixel field which 1/2 pitch of dots can be made to reach at a 
time is shown. That is, drawing 15 is an example when including the 2nd regurgitation control means to the thing of 
drawing 6 . 
[0135] 

Moreover, drawing 16 shows the case where a nozzle 18 is located in right above [ of a pixel field / central ], when the 
discharge direction of the liquid ink drop by the 1st regurgitation control means is odd pieces, drawing 16 - the 1st 
regurgitation control means - each right and left - the example of a pixel field which one pitch of dots can be made to 
reach at a time is shown. That is, drawing 16 is an example when including the 2nd regurgitation control means to the 
thing of drawing 7 . 
[0136] 

As mentioned above, although 1 operation gestalt of this invention was explained, the following various deformation is 
possible for this invention, without being limited to the above-mentioned operation gestalt. 

(1) As a J-bit control signal, it is not restricted to the number of bits illustrated with the operation gestalt, and a what bit 
control signal may be used. 

[° 137 1 

(2) Although time difference was prepared [ by which the current value which flows to each of the exoergic resistor 13 
divided into two is changed, and a liquid ink drop comes to boil it at this operation gestalt on the exoergic resistor 13 
divided into two ] in time amount (gassing time amount), a difference may be prepared in the timing of time amount 
which installs the exoergic resistor 13 which has not only this but the same resistance, and which was divided into two 
and which both passes a current. For example, if the switch which became independent, respectively is formed every 
two exoergic resistors 13 and each switch is turned ON with time difference, time difference can be prepared [ which 
air bubbles come to generate in the ink on each exoergic resistor 13 ] in time amount. Furthermore, you may use for 
changing the current value which flows to the exoergic resistor 13, and the time amount which passes a current 
combining what established time difference. 

[0138] 

(3) Although this operation gestalt showed the example which installed two exoergic resistors 13 in one liquid ink room 
12, it carried out comparatively for 2 minutes because it was fully proved that it has endurance and circuitry was also 
simplified. However, it is possible not only this but to use what installed three or more exoergic resistors 13 (energy 
generation component) in one liquid ink room 12. 

[0139] 

(4) With this operation gestalt, although the exoergic resistor 13 was mentioned as the example as an energy 
generation component of a thermal method, the heater element constituted from things other than resistance may be 



used. Moreover, the thing using the energy generation component of not only a heater element but other methods may 
be used. For example, the energy generation component of an electrostatic regurgitation method or a piezo method is 
mentioned. 

The energy generation component of an electrostatic regurgitation method prepares two electrodes which minded [ 
diaphragm and this diaphragm ] the air space. And an electrical potential difference is impressed between two 
electrodes, a diaphragm is sagged to the down side, after that, an electrical potential difference is set to OV, and 
electrostatic force is opened. At this time, the regurgitation of the liquid ink drop is carried out using elastic force in 
case a diaphragm returns to the original condition. 
[0140] 

In this case, what is necessary is just to make the electrical-potential-difference value which establishes time difference 
between two energy generation components, or is impressed into a value which is different with two energy generation 
components, in order to prepare a difference in generating of the energy of each energy generation component, for 
example, when returning a diaphragm (an electrical potential difference is set to 0V, and electrostatic force is opened). 
Moreover, the energy generation component of a piezo method prepares the layered product of the piezo-electric 
element and diaphragm which have an electrode in both sides. And if an electrical potential difference is impressed to 
the electrode of both sides of a piezo-electric element, the bending moment will occur in a diaphragm according to the 
piezo-electric effect, and a diaphragm will bend and deform. The regurgitation of the liquid ink drop is carried out using 
this deformation. 
[0141] 

Also in this case, what is necessary is just to make like the above, the electrical-potential-difference value which 
establishes time difference between two piezo-electric elements, or is impressed into a value which is different by two 
piezo-electric elements, when impressing an electrical potential difference to the electrode of both sides of a piezo- 
electric element in order to prepare a difference in generating of the energy of each energy generation component. 
[0142] 

(5) It enabled it to deflect the discharge direction of a liquid ink drop in the direction of a list of a nozzle 18 with the 
above-mentioned operation gestalt. This is because the exoergic resistor 13 divided in the direction of a list of a nozzle 
18 was installed. However, even if it does not need to be completely [ the direction of a list of a nozzle 18, and the 
deviation direction of a liquid ink drop / not necessarily ] in agreement and there is a gap of some, the effectiveness of 
the time of the direction of a list of a nozzle 18 and the deviation direction of a liquid ink drop being completely in 
agreement and abbreviation identitas is expectable. Therefore, even if there is a gap of this level, it does not interfere. 
[0143] 

(6) in the 2nd regurgitation control means, when randomizing by making a liquid ink drop reach the location where M 
individuals differ to one pixel field, it is not limited to the number which was good without limit when M individuals were 
two or more positive integers, and was shown with this operation gestalt. several [ of the liquid ink drop made similarly 
to reach the target to one pixel field in the conveyance direction (the direction of a list of a liquid discharge part 
abbreviation perpendicular direction) of printing paper ] - N is good without limit. Therefore, the relation of M=N may be 
used and you may have the relation of M!=N. 

Moreover, the maximum liquid ink number of drop made to reach one pixel field can apply this invention also to how 

many things. 

[0144] 

(7) Although it was made to change the impact location of a liquid ink drop at random within the limits of it by the 2nd 
regurgitation control means of this operation gestalt so that the core of the liquid ink drop which reached the target 
might enter in the pixel field to one pixel field If not only this but a part of liquid ink drop [ at least ] which reached the 
target is extent which enters in the pixel field, it is possible to also make an impact location vary in the range beyond 
this operation gestalt. 

[0145] 

(8) Although the random-number-generation circuit was used in the 2nd regurgitation control means of this operation 
gestalt as an approach of determining the impact target position of a liquid ink drop at random, as long as there is no 
regularity in the impact location chosen as an approach of determining at random, you may be what kind of approach. 
Furthermore, a square core method, a congruence method, a shift register, etc. are mentioned also as the approach of 
random number generation, for example. Moreover, you may be the approach of repeating the combination of two or 
more specific numeric values as an approach of determining in addition to random. 

[0146] 

(9) Although the head 11 was mentioned as the example applied to the printer with the above-mentioned operation 
gestalt, the head 11 of this invention can be applied to various liquid regurgitation equipments, without restricting to a 
printer. For example, it is also possible to apply the DNA content solution for detecting a biological material to the 



equipment for carrying out the regurgitation. 
[Brief Description of the Drawings] 

drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing arrangement of the exoergic resistor of a head in a detail more, and the 
sectional view of a side face. 

[Drawing 41 When it has the divided exoergic resistor, it is the graph which shows the relation between the gassing 

time difference of the ink by each exoergic resistor, and the regurgitation include angle of a liquid ink drop. 

[Drawing 51 It is drawing explaining the deviation of the discharge direction of a liquid ink drop. 

[Drawing 61 It is the example which the liquid ink drop was made to reach from the liquid discharge part which adjoins 1 

pixel, respectively, and is drawing showing the example set as the discharge direction of even pieces. 

[Drawing 71 It is drawing showing the example set as the discharge direction of odd pieces with the both sides of the 

deviation regurgitation to the direction of bilateral symmetry of a liquid ink drop, and the discharge direction of a directly 

under. , 
[Drawing 81 When it is the 2-way regurgitation (the number of discharge directions is even number), it is drawing 
showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 
activation signal. . . 

[Drawing 91 When it is the 3 direction regurgitation (the number of discharge directions is odd number), it is drawing 
showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 
activation signal. 

[Drawing 101 it is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact target positions where M individuals differ. 

[Drawing 111 In the feed direction of printing paper, when arranging N liquid ink drops in piles to one pixel field, it is the 
top view showing the example arranged at random. 

[Drawing 121 It is the top view showing the example which made the liquid ink drop reach the both sides of the direction 
of a list of a nozzle, and the feed direction of printing paper at random. 

[Drawing 131 It is drawing showing a regurgitation control circuit including a discharge direction adjustable means, the 

I st regurgitation control means, and the 2nd regurgitation control means. 

[Drawing 141 It is drawing shown by making change of the impact location in the ON/OFF condition of a polar 
conversion switch and the 1st regurgitation control switch, and the direction of a list of the nozzle of a dot into a table. 
[Drawing 151 It is drawing showing the discharge direction of the liquid ink drop when performing the 1st regurgitation 
control means and the 2nd regurgitation control means, and the distribution condition of a dot impact location, and the 
case where the discharge direction of a liquid ink drop is even pieces is shown. 

fDrawing 161 It is drawing showing the discharge direction of the liquid ink drop when performing the 1st regurgitation 
control means and the 2nd regurgitation control means, and the distribution condition of a dot impact location, and the 
case where the discharge direction of a liquid ink drop is odd pieces is shown. 
fDrawing 171 It is drawing explaining dispersion in a dot array. 

[Drawing 181 It is drawing showing the example at the time of setting the whole dot size as the root2 double strength of 

a dot pitch to a gap of the same dot train as drawing 17 . 

fDrawing 191 It is drawing showing the condition when carrying out an overprint. 

[Description of Notations] 

[0148] 

10 Rhine Head 

II Head 

12 Liquid Ink Room 

13 Exoergic Resistor (Energy Generation Component) 
18 Nozzle 

50 Regurgitation Control Circuit 
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[Brief Description of the Drawings] 
[0147] 

[Drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

fDrawinq 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing arrangement of the exoergic resistor of a head in a detail more, and the 
sectional view of a side face. 

[Drawing 41 When it has the divided exoergic resistor, it is the graph which shows the relation between the gassing 

time difference of the ink by each exoergic resistor, and the regurgitation include angle of a liquid ink drop. 

[Drawing 51 It is drawing explaining the deviation of the discharge direction of a liquid ink drop. 

[Drawing 61 It is the example which the liquid ink drop was made to reach from the liquid discharge part which adjoins 1 

pixel, respectively, and is drawing showing the example set as the discharge direction of even pieces. 

fDrawinq 71 It is drawing showing the example set as the discharge direction of odd pieces with the both sides of the 

deviation regurgitation to the direction of bilateral symmetry of a liquid ink drop, and the discharge direction of a directly 

under. 

fDrawing 81 When it is the 2-way regurgitation (the number of discharge directions is even number), it is drawing 
showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 
activation signal. 

[Drawing 91 When it is the 3 direction regurgitation (the number of discharge directions is odd number), it is drawing 
showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 
activation signal. 

[Drawing 101 it is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact target positions where M individuals differ. 

[Drawing 111 In the feed direction of printing paper, when arranging N liquid ink drops in piles to one pixel field, it is the 
top view showing the example arranged at random. 

fDrawing 121 It is the top view showing the example which made the liquid ink drop reach the both sides of the direction 
of a list of a nozzle, and the feed direction of printing paper at random. 

[Drawing 131 It is drawing showing a regurgitation control circuit including a discharge direction adjustable means, the 
1st regurgitation control means, and the 2nd regurgitation control means. 

[Drawing 141 It is drawing shown by making change of the impact location in the ON/OFF condition of a polar 
conversion switch and the 1st regurgitation control switch, and the direction of a list of the nozzle of a dot into a table. 
fDrawing 151 It is drawing showing the discharge direction of the liquid ink drop when performing the 1st regurgitation 
control means and the 2nd regurgitation control means, and the distribution condition of a dot impact location, and the 
case where the discharge direction of a liquid ink drop is even pieces is shown. 

[Drawing 161 It is drawing showing the discharge direction of the liquid ink drop when performing the 1st regurgitation 
control means and the 2nd regurgitation control means, and the distribution condition of a dot impact location, and the 
case where the discharge direction of a liquid ink drop is odd pieces is shown. 
[Drawing 171 It is drawing explaining dispersion in a dot array. 

[Drawing 181 It is drawing showing the example at the time of setting the whole dot size as the root2 double strength of 

a dot pitch to a gap of the same dot train as drawing 17 . 

fDrawing 191 It is drawing showing the condition when carrying out an overprint. 
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ftfiJ£ttfc%$J}gJatt 1 3tfMI8?nT^5. «6C, »WS nfc 2 o©fg»lgjnft 1 3 
OMlfSlPlli, /X;P1 80Mt>*7j[R] (S3*, £££lnJ) T'feSo 
[ 0 0 4 3 ] 

il©J:?K, 10©fS^ffiffi<*l 3*«MDK:Lfc2#*JS0t»©T*l4, SStfUUT* 
<Bft^»Ca50Tf, fg^fifif* 1 3 ©fifiliBi, 2 {g©{«tC&?> 0 C020K»SIJS*1 40 

[ 0 0 4 4 ] 

CilT*> ^yyill 2 rt<D-T y*£$BS3-eS/c©l;:{4, 5g^ffifixft 1 3tC-£©« 

fg&Slntt 1 3 ©»Sitt*ffi < t £ C i: e * 0 , '> W « X T' ® HB ? -£ S C fctf? 
# 5 £ r> tc & 5 o 
[ 0 0 4 5 ] 
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6, fg^ffilni* l 3©J?*fc»< , r*K«-£0IB#l* , fc*<» cofcfe, J¥&£)i<-t3 
Cfcft<, »it8Cttf, 8$&ffi<* 1 3<D&ffifili*iSi< LTV>5 0 
[0 0 4 6] 

Sfc, 1 -D<D^y^mm 1 2 flfc 2 0K#»J£ftfcf8»8»H* I 3 * tl A fc if 
;l/ 1 8©'f^tt^lfllC | il:fflSnS. 

[ 0 0 4 7 ] 

04 (a) . (b) tt, *3kMMm<D * Lfcf8»tttrif* 1 3 *WT 

S4©Bf»«*if*i 3K.fcS>r>*©aiS58£i$iatS^ -<:/*»«©i»tttift«i:©II8« 

co^7C*i»>t, xtJi^i (^57*«e x-e^-r^isjo a* : **77©«tti© 

A (y77«liflyT'^^. SI:?-77<OKffl©I«T'li4l\ ) tt, XtffcKfi 
[ 0 0 4 8 ] 

£e,lc£fc, 04 (c) tt, 2#lPjL/-cfg&}gffitt 1 3 © -Y > * ©Mfc5g£f$HM £ t 
2 LfrfS^JStrLtt 1 3 H©««tfi©Si, T&*>-£> to fa * 8K * «t Ml K , 
W©ttHJft« (X75A) HT. >*«»©»»<&■?© «fa» (/ X/H 8~»#<fi 

tt, 5g&«}n& 1 3©±tti5it£8 OraAtlT, frTj ©IS&fiJnf* 1 3 fc ffi f 5 ffl A * » * 
[ 0 0 4 9 ] 

/X;H 8©Mtf#faK2#|iJl,;fc58*iS«i(* 1 3 ©S?SB£ K BSHU**! T 3 « £K 

^ ^^©tttHftStf ^ /X;H 8©Mtf7j falcfeiTSi' 

Kt, **Sfi««-e«, C©Wtt**Jfl§U 25r««Jbf ; :fS^a}n^ 1 3 ^iSU. 
iftffittftl 3fc«t1-«»t«*g*.*£ fc-e. 2 0©»*HSfil{*l 3±©«iS»£«fflKI* 
fBMtf£ i: 5 J: 5 KflJWLT, 4 y ? ^©Rttfi^fafcftifaS * S * 5 LT ^ 5 „ 
[0 0 5 0] 

(Bft**SltT?ft<4 0, >f y*»H©»»ffiBtf**©ffiHfr&ims. LfrU 2 «■ 

»j.Lfc*r»a«i#i 3 K.m-r*mmz&*.sz tic ± i 3±©^*afg£ 

«IB%ilPJWL, 20©ft&£*x{* l 3©««»£*W*Hl»£imtf, ^>*«©ti:tti 
[ 0 0 5 l ] 

at, f y *®iis©tttHftfi£> Hoa*aiiRi«***»Ko^TiiiiB , r*. 05te, -r 
> *«»©Rtw£fa©fifa«:RE-rsB-cifcao 85C6^t, y \ ©Rtmffitc 

y^«w i WRtiH«nSo cnewu <<y>?WM \ ©ttmtffatfflifa lt, Rtmastf 
SififflH^e e fcit fns t (8 5>f, z 1 z 2 ?jfa) » >r i ©«$&««: 



(10) 



JP 3849801 B2 2006.11.22 



AL=HXtan0 
[0 0 5 2 ] 

CCT, yX/H 8©5fe*fcBlB«PfcOlHOe«HI4, aUTO-r > * 5>x * h X'J > 
*©i§£. l~2mmgST*$5. LfctfoT, EEgtH*. H = US 2 m m K , 
f 5 k(g£f 5. 

ffiffi i LT US 3^6T?*«. /X/H8fr6, EHlfflM P « 

BtcSiatci'^^JRSS i tfttWSttfcktti, E*HW«»LTfe, i© 

S o 

[ 0 0 5 3 ] 

$ re, 'N? H 1 1 ©ftP^S* 6 0 0 D P I k bfc * K, Pg$f 3 / X)l 1 8 ©R9MU* 
25. 40x1000/600 = 42. 3 (/im) 
[ 0 0 5 4 ] 

$ i RttbWffli^a«s ifiicttBt4'>4 < k 1 2o©gfts«i*tttfi»*'& j t*i* f ti 

WfcffiB* 5'>a < t fe 2ooJl4««Mlll»*l^T l o<DB^5iJX« l o©li*% 
[ 0 0 5 5 ] 

tti7?Gl*, J (J tt. IE©^&) kT-y h©*jfPE #K ioT. 2 J ©S££{8$ffl©£ 
[rJICpJ^ICT?. k k 2 J 0^|R|©-5-&gfc«nfe(ftlikft* »»© 

»^ia«©ffflBIA^ H»t5 2-OIO/XjV 1 8©dSPl© (2 J - 1 ) AS k * 5 <t 0 K R 
tt5„ f 7X;H 8 *»6-f >^ffifiS*Rtl±J-r5 k f 2 J ©*fl©3^ t> 

f i -o<oi5\p\*ww.t So 

[ 0 0 5 6 ] 

d&SVtt, Sf!2©?gf§kbT, /X;l/l 8^6RtUl«n5«jaiOilttli3?lRl*» J ( J « 
IEO8S0 If? h+ I ©»]ftHI*§K «fc oT (2 J + 1 ) © H * 3 f5»(@© 73 (6] K Uf £ 
ic-rskkfctc, (2 J + l ) ©?j|p)©9 SJRfcKftfcffiBk** 2o©-<>^7£ii8© 
*3*ffiH©HIPBa<s »»t5 2oo/X/H 8©HPi©2 J fck*5 «fc$fcS8£-f *. 
?LT> /X;H 8^6^ >f «»*RtW-r5k*K, (2 J + 1 ) © £ IrI © 3 5 » V 

[ 0 0 5 7 ] 

fiBAtf ±1318 1 ©^*©«^»C J = 2 if -y h©IM»ffl#*fll^* t(g£f 5 k, -Y > 
^$tSSi©tttti73(Sm> 2 J = 40©fl»fflkftSo 2 J ©?3(p]©3 Sfitfcnfc 

&Bk£S 2o©f v^ffiij|©»?*fiiH©KPi«^ »«r*2o©/X;H 8©HH© ( 
2 J - l ) = 3«kft*. 
[ 0 0 5 8] 

iKDiCfe^T, A»F1 1 ©»P«S^6 00DP I T'$5tS©R8t5/X*l 8 
©NNi(4 2. 3 ft m) © 3 fg> T 1 2 6 . 9 /i m£lI[Rjl$©« Iftftttl k ft 
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5 z-zxdyv nw©e* (d e g) a, 

t an28=l 2 6. 9/2000^0. 0635 
t ft 3 © T* , 
9 = 1. 8 ( d e g ) 
tft 3o 
[0 0 5 9] 

±8BS 2 ©«!§©»£K* J = 2 fcT-y h + 1 ©jWflE^fcffi^* tfofetZ t, 

^ y^mm<Dottay5 ^iit. 2 1 +i = 5oosM.tft5. (2 J +d©»iri 

;l/ 1 8 ©Wfi© 2 J = 4{gi:ftSo 
[0 0 6 0] 

H6tt, ±G« i ©»»0»*fc*i*T, J - l fcTv h©«IP«^*ffl^fei:*©-r^ 

*««©ttffi73fi**t>af*«fc*l'fcB'?**» ±EsB 1 ©»»Kfe^T», >f > * « 
81 © tt ffi 73 Ip) % x />OH 8©ittf*rtlC*^TfetW**ftCRS , <"*Ci:*l t T**. 

? lt> itinftffiitfts (2 J =) 2o©i- y*«»©«»ffifi©iffliHtf, m 

2-0<D/X)l 1 8 ©HPS© (2 J - 1 =) 1 fcfcftSJSKRJETtltf, H6K 

iik-rzoic. i hjrhhk, pss-r5?si*tttba5©/x;i/ 1 s^e****-^**** 

li^^Satft'JSo Tftto*., g| 6 tc^f £ 5 /X;H 8H©ISIH*xfc-r* 
fc, M»-r*iiiiJR®«IHI©E*«» (2 J -1) x x (860W?tt, (2 J -1) x 
x = x ) 

443, £©«£«, -0*ffi«©*»ffiBtt, /X;H 8 micfcW?* C fcfcftS. 
[ 0 0 6 1 ] 

i: t © >f > ^ ?S © HI 73 Ip] <t Oif*WCiL/c0"P*5. ±IBS 2 ©ff^SST-ti, /X 
;!/ l 8*»6©*ll©tttH?trrt***fli©*iftl c 1-*c -Tftto^, ±EW l © 

-f> ^fgrS©ttl±l73lp]^/X;l/ l 8 ©Mtf 7? i&lcfc^TiEfcatfcfcfllSB©* 

y*fc»*«TC»tHl« , **C t/c^oT, >^«»©2nfe»f»!73lPl'N© 

qttB (H7 4>, Taj RU* T C J ©tttt) t. ET^©»±W (07^ l"bj ©Rfcffl) t 
©JK73fc«fc»K ^^©ttHJ73 |6jfcR£t" 5 C ttfVM 5. 
[ 0 0 6 2] 

«MfB, (J =) 1 lf-y h+ 1 i:ft»K ttffi75l*ltt«* (2 + 
1 =) 3 ©lift 3l52fc<@©73foi:ft 5. Sfc. (2 J +1=) 3 o©tttB73 fa©? *>. 
gfc«nfcffiBfcft* 20©^y*jRS©«9PffiBHIHI#, »St5 2 0©;X;H 8© 
IBM (H7** x)©(2 J = )2^£:ftSc$:?£S5£L(iai8*, 2 J Xx),^ 
y *$?iS©tttHB#^ (2 J + 1 =) 3 0©ttttJ7jlP)©9 ^1* n*M 0©73IpJ*1 

c ©J; -5 ic-rntf, 0 7 fc^t <fc ? fc, /X^NOHTCttlt4B*iB«NOffli;, 
*©WMfc:ffifi-r SHJR«H«N- l , RtfN+ l ic^>^jSri^«3*S-a-?>c fctf?* 5 

o 

^y^SIOl»fiitli> /Xil/l 8 K.ttfa* Zi&mt ft So 

[ 0 0 6 3 ] 

ttwsp (/X;n 8 ) a, '>ft < ^ 1 o©ra-is*iH«K'i' v f c 
r x j tb/ctt, ft»f*Rtafl5tt, ia©«f*ttffi»©4'4>fi[BK»LT, ®ft<± 

mg|5©Mt>*73lP]tC*5V>T, 

± (l/2Xx) xp (CdT*, Pt4, E©S80 

©ffiBK>f>*«M*IIW*-e-3c: fctfpJfifcftS. 

[0 0 6 4 ] 
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@8ti, ±y&Ltcm i <om» ammo^iSi^ys^K^y^mm^^a^mt tret© 

f 5 0 T* fe -5 o 

Bsowett* iX r n j ©Rtffi*fT®*i©Bii»fc3, an r n + 1 j ©RtmUfffl 

^©Pgfl&£ 1 > BUI r N + 2 J <DPt&nftin^<DV£M®LZ 2tLt^5. 
[ 0 0 6 5 ] 

ftBJROttHlfll^tt, a, bOHlt', m^Offctttt ttiSPtC & fcB * ft, fro, SStttt 

^AXD7ha> bfcttlSU a. b lflM* 1 ■*«*rtfcttm*ff**©l | 8«*fcW 
t««»OH9h« l «*«nS. W*tf» Jf$aT*li, B^ TNJ © Rt tB * It ftS *t « & ft 
tttBgfl TN-1J tC&tH2ft, BH TN+2J ORtttil&fTfl^ttKfctttHSB TN + 1 J tC 

[ 0 0 6 6 ] 

?tT, ®f*tti±Jg|5 f N — 1 J *»6I4» a 35fftK-r ^^jijBsVflilft LTttffiSft, EHB 

«±©B« r n j offline a***, ifcttttttigp rN + 1 j fr&fc, aXfaicjytmm 

tfillfoLTtttiUSft, EPB*fi±©Big TN+2J OfflHK*5PT So 
[0 0 6 7 ] 

CftK«fc*K AXn <y h a fc fc 1* S 01H«±0&B*fflBK:, PIIISSC 2 lc ffi £ T 3 

-f >^ffiis^»3¥-r5 0 ant rN + 2j ©Rtmnff«*©iep»tt2Ta6*©'e, zn? 
s mm rN + 2j tf»is«n«cj:c45. raaoit*. ^AXD7hb»sit8D 
it. 

CO«Ji, B^ TNJ ti, Bflft 3 KffiSTS* (2 0) OH7hi>6***h*. 
[ 0 0 6 8 ] 

■y h £ ± 5 itiiO(f&Ot%'>4 <t5tt*^t5. 
[ 0 0 6 9 ] 

S WitfSMBS57'fi'"PlXH;2«±OF'y h K «fc 0 Jg$£ftfcBSt ft ( 

M + 1 ) BiH^ >TM XB 2 W±© F>y He «fc *>#ja«ftfcSJR t S If W W ± K St 

, a (M+i) ffl*9>r>0HJR*$js*4fcafcJB^s«f*tttti»x«ft cm + 1 ) a 

[ 0 0 7 0 ] 

coi^Kthlf, PUff l oo K >y bfr*>m$k*l&f£? (2 Pgp©«^) 

Isl-O^ttltB^tc J; 0«iS?tifcBl (F-y M [S|?ij±tcM£c i: # & < & 3 0 

'>fci^ F >y MKfCBSgfc^/S-f BJRfcJB'jS-rsoKSfflEffli^&ftSMi 

4*{*Rtwa5fcsisa: ostf^uT-rv^RHtftttusft* < l 

IB! — OyS^RtaiSP^ffl^^feOt?^. ^ © B HI ?iJ K li f o £ m%tffcf&Z ft* < * 

*' T* * 5 o 
[ 0 0 7 1 ] 
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i ) H*7'C>offl**««"r*fc*Kffl^**<*ittawx«» (m+d b*^ ^© 
mgp i: * e * <^ <fc 9 k r n« a v> 0 

[0 0 7 2 ] 

dtL/itO) KfcV^T, J = 1 tT-v h + 1 OIWfPfll**ffl^fcfc*0«*»*#a (3 
B9fc**fiB«>»Brtl6tt, ±SBLfcB80fc©i:ra»T?fc*©-C. BUB***** 

ffl^-r, is « tcffig-r 5 < k 1 2ooaft*ai(*i>tai»*fflv-»T 1 o©bbwxi* i 

[ 0 0 7 3 ] 

2 qtWB»¥B) 

BOtttticTkK, *©BBB«Kfe»tS/X;H 8<DMtf£fa (#«BI3fcfett5W££lSo 
) > £?$riS©»pi@tf (4B t IT, '>4< i: fc-Btf^OBBBBrtfc A* MB (M 

[ 0 0 7 4 ] 

s^ksbbbb-pu:. »2tttbw»^s«:, MBosasBBBBttBosfc^-f n 

^AK&£f fc LTI4, «4r<D35ffi*<*lf 6n«*V 01 * tf SL ft ££B B % ffl ^ T 

. MB©s*3*»i«ffiB®?5^tfft**0ffiB*fc£t5#tt*<Btf&ftSo 

$ fc*BBBBTtt, MflQBBSBttBii* SttttHJgR (/X;M 8) <D8S?'Jfcf-v^ 
[ 0 0 7 5 ] 

B10B, l o<DBBB«fc*fb* M{@©J1& £ BB B *1(SB© 5 % i^-fftfrfOffiB £ 

( K -y h ) T*S. 
[ 0 0 7 6 ] 

$fci\ ttttJf>^AM (2BW) i?*5i:tcii, ftBofliB-ctt* BBBBrtfcstf'f 
1 3At £ KB* I, TV**) , y^BBtfBBBBKBBT*. 

[ 0 0 7 7 ] 

cftlcflU *Slflfi«»-Ptt, /X;H soMtftfBOMBOBBiBffiB©**. ^ 

fnfroffiiEfPfsiiK. -rv^BBfcRfctfi-r*. 0 1 o ©bt*«, io©in 

ig?OM = 8 {B©«?P@*HaB (8ffl<D?-t3<D 1 ffltt, t»4LK«at«ft*, BKWK 
« 7B©B**»»B«ffiB* , BjK3nT^*. ) OH> SS«hftloOl»lIffi 

Bt-f BBtfBBbfcttBfcjSu-cv* (Bf, jiiTftntfiiBK^y**!* 

»5*bfcfiBT*feO, BaBB-pjR-TRtt, B©B» llffil** LT^*) . £©ttaj 
fffr^tf 1 ©BTtt* 0*, £fr3ffc;iT 2 SB©ffifiKifc££ tU C <9&£ £ flfcffiBK 
^>^ffifiSA ? «#L/t«fig^0*tT^S„ 
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[0 0 7 8 ] 
[ 0 0 7 9 ] 

(DwamvLWt&mfa&K. mmtimm'&iL-v) ^y^^cmmsmm 10 

-fyjr«ilt, &*7Slft»C*V>TIi*«l*©*f*K:«*tfe«*WtT^*. 
[ 0 0 8 0 ] 

■ fctt&M8e»»!*ffiB#i*£**» I, fc fit UK* > ?*£?i8tf»$2nSo 

[ 0 0 8 1 ] 

fftfo^ ^ v*RW©«SffiB<OJSH!Jtttffcfc*U &-<>?mm (F-yF) ffiyy? 
AfcE?>JSti38*» ^OBE?iJ(i, «««K:i**5--C**#, g I! ti ty L 3 $ - T- 
5S 75 « i: ft »K fcr&oS#@£fcft<ft3. 
[ 0 0 8 2 ] 

F>y F tTi (EPifflMO F-y Met »)llfettftv##) <OS«lfT?ig3iS ft S Tift 30 

fcg* r* a ab ? ft t < < ft * . 

[0 0 8 3 ] 

1^«70^7 F 1 0 £«&i&ttT, #70^7 F 1 0 CTfcKgftS&tD-r 

^-^y^y'i'^^'J^I^-^T^ iggSjcDi-y^fM (F-y F ) £ M T li III £ 
3R*6ft5. LfrU *H«*fiCj;9K7^ifAli:'f^f»iSI*E5 | Jt<itf' *7KD 40 

[0 0 8 4 ] 

'J 7;U?3ST'(i, *7 Wife* 5 ffiSKft Sft^tf, 7f>£S£>*§£fcte> ^7U#P<B 

a \c t % c t if X- t s o 

[ 0 0 8 5 ] 

SMctfc 7>^AK-f>d'}RSS**»«**c:f:-e, 8iffl«K:9»i*ft*aK 50 
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(fflHWIB*'®^) ©"£» *OS»*ttR*Ta6*o 
[ 0 0 8 6 ] 

(JB3RtUJW»#a) 

A) tH4S*l«3, WK**«i»»1ftt/X>H 80Mtf#lfiHC»UT»Slia*ftO^ 
Bcd 3 nfrOf»@ittl*»S U l oOH*«l«lc USPS 1 «« 

[0 0 8 7 ] 
[ 0 0 8 8 ] 

0 1 l tt, 9Jii«©a&?>7JfiKi3^T\ l o©HBB«K» yaffil (Hv h)_*B 
*N{@ (*HMS»IB-ettN = 8) BtaTEBffcfctK, 7^ntfilt*«*^t¥ 
E0T-&9, BlOtHttE. «e*©£tt*B4>, feBK^U *B»»«K*tf*#tt 
*04>, fi«K*-r. C©Bfi, 0 1 0 fcBBE, N = 8fla©«#SS(uB (8iB©9 "6 

©iffltt, «#*Lk:ffia-rs) ©st», ttj£*nfc i o©ffln»cw>f «»^»»bfc 
dittos. *fc, 01 1 w2i»taiiiP#«*ffl^Tv^*^«**»f'rv'»«. 

[0 0 8 9 ] 

ntc^u *njs«*©«^»ctt, loowmicutt*^ y**>oi*BiM* 

, 0<f, ±T7Jft (BiBtt©iS!>£fiK Xfi/X/H 8 ©Mtf^fiKW tT 

, *©j*j£u;fc<iBe'r>**»****-&*** K '*"*» 

[0 0 9 0 ] 

0 1 lict^t. ***»»■?(*, ttlll<i^lt$5ttK. ±fr62»|Ot»l 

fctttH7a fiBJB#a*ffl^*©"e«4 < , EP iillS © t> tO^iVi'^^t, tttHifr 
^ 7 Ki lK^ititfSvs N^ltfBli llcfc^T, HfflB#©*>'i>£'i' y*jK«© 
^oi^BS-a-rsffiB^S^ffiBi: U 0i if, l g«9#£tt«#ttB*-f 5*-* 

[0 0 9 1 ] 

£©»■&»=, 0 1 1©B (ttW**««l "P**fc«C» ±*62#10f*lMiC 
%a5P*-&tifcfa^©-e, gtp©i>tm*-l'5i'?<fc9, 2 x A Tf£l7¥< -f >*BB*tt 

mtnsi^o unttiiMic, «i*tfBB«*tt'©«tT«i»c-r>*Bat*Rtm-r*»«' 

fctt, SUSffiB-t *) 3 BBO^ltTC (®<) WM*»W***itf S^©T, 

<or±mt"( 5 D , 3 X A Tfclt®< -Y V * tlfcf 

[0 0 9 2 ] 

Plate, RtUB*««2T**i:*tt, ft&©7JiiT«, 0 1 0kHtT?88tf, 
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[ 0 0 9 3 ] 

nC k = nPk/K' 

l/»Ci 
[ 0 0 9 4 ] 

w±©j:?KLT-r>^«»©si5Pi4B*7y^i»K:-rnfcr, if &o**bblic< < 

- v;I/£S0B£fctt> -YV^BBORtffiBKttfrfc!) Oi*K-*dBkt4. s 
li\ 1 oWfSftttHJSR&fc •? , 0. 7-0. 8Wifi7»5, L(Di9&#li?:tt , 5'N 
•y K 1 l**»Jt»lT5'fy'NvKl 0*BfiKl/fc*£tettB*JB**<£U, WiS^ft 

itzfi? c tick*) , ftnnM-eroftQ*^ ^^"e«ii-r *B(*>!tta »»*'>* < £ 

[ 0 0 9 5 ] 

UT, Wy*BBrtT»-afcW y*ft<{K8*ft* ^ * >^BBrt©-f y*©BE«»«T 

tfaSLK f LT« *BBBBO*-5K, tttti * ■< a > ^©7 V 9 Litttfi*. tf, ^> 
[0 0 9 6 ] 

$ fc, (1)011 IC?n UfcJ; o e, 0iffl«©& 0 73 [6] (/X;H 8 <DMI>*7d fatcft L 
TBSSit&7?fa) lcWbT> HBB«^0^>*BB0BWffiB*7>'£'.kKBfl:* , &* 
Cti; > (2) Hi 0 iCTnLtcH o S X)l \ SOffitf^ftEWLT'T^f 
ttWU HBBB'n©-!' >^BBOB#(aB*7^^i»KB{tS-B:* c t i: * B B# K B ff 

•rn«\ ^ >^B©o«5*fiH«, * d 5 y?h{t* n, ^o^^^AftoaB^Bft* 

[ 0 0 9 7 ] 

0 1 2tt, C C>tl£©#J£Si0£-f 5¥I0f* 0 . 04^ feBtt, fi£*<0£ffi*^U 
feilfi, *BBBB©^B*^-To 

^?fec»73 a^^ffl -rntf, /X;ui 8 ©Mtf7jfa^cftfcSttfc7j faK-* > *bb<d* 
BSBffiB^tf e.^< c cftfcttU *BBBBl?tt, / X;H 8 <£>Mtf7j fa 

fefe7aip)) Rtfc ©73 faicBSSii:&7j fa ±T7jfa) »c ^ y 9 A »c ^ y >? 

®m*MW2-&Z<0-e, ^rno^lfllKtBBfflB^tf 6o< C 2: fcftS. *BBBBT? 
«, iBBBBOffiBoajZUcB^Snfe. K * h <D¥®ftrcli±2 ^W* 1 , W:/*»B 
^BB*n*RlBttO**BB4:a*. ^tilcJ;^ iit 5 F <y h t<ofH%7 

[ 0 0 9 8 ] 

±aLfcttWtffanJB#8> B 1 ttffifcJSP^©, RtfB2RtBW»¥B«:BB<b 
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L fc tB *J u n SS E O ^ T IK W t o 

0 1 3tt, tttHtffoiiJS*®, SBltta»J»¥a, RtfSB2i±ttWli#Sft«triltffl« 

a ESS 5 0 @T*&£. 

Rtmw»iii»5 o»c*^r, MR h-ARtf r h-Btt, ^nfn^y^ii 1 2rt 

[0 0 9 9 ] 

-7? BJl|K»*«nfc2O0»«iatt#l *b>J-55-IHK (WT, I 

CM0SSJ ) *»«««*IT^*. COCM@8^UTf?li)SM#l 3MK«»[ 

[0 1 0 0] 

*fc, fitaBSVhtt, ffitfR h-AStfR h-BEliHUft»Oli1?**. 
S6E*fc, Rtm»J9P0B5 0tt» h7>^#i:lTMl~M19tiAT^i. 4* 
, Zhyyi/XtM 1~M 1 9fc*otBT»tf bfc TxN (N = 1 > 2, 4, 8X850 

) j ©a^a, jR?©M5UttA8**u M*tf rx 1 j (f^-^^mi br^m 1 9 

) ti wo*f**t«:i:*St. W«E, rx2j «, «*©*?2ffl*MWK« 

E&$Sbfc&©i:^tfft5il^£«^3Ct*7jxLT^So 

[ h^yix^M 1 «, IRRh-AStfRh - B'S©*«t©«l&*0 N/0 FFtSX 
^7fy^*I?tLTiit5tOt'6^ tOKWytfttttR h - B 4:iS?UE»8 2 
n ntlH*ffX*X-f y^FE0««A*«nfci:*lJ:ONICft»). ffiftRh-ARtfRh 

tH**i:#«tt) 0*A*)?5o fU, F = 0iCAA«n*L NORy-hXl^© 

Xtllt (0, 0) t%50t, *©tti*« 1 Kfc!K 1 *'0NIC45. 
[0102] 

IOO/X/H 8*»6-r>**W* | !ttfi - r«i:* Ktt, 1. 5 

H s (1/6 4) ©^HlO^ttWUffX^X^-y^ FtfO (ON) C«tl» JSfitttiSV h 

(9 Vfflft) *>?»ffi*tR h-ARtfR h-BEl»#«*«n4. Ztz. 9 4. 5)is ( 

6 3 / 6 4 ) 14, ttWStrX^^^vf FAM (OFF) E£n, -Yy^RWfcRtfflLfc 

jt^ttaff©^ «s i 2 ^©'O^wffi^wraE ens. 

[0103] ^ 

"ittSftX^-^D p xRtfDpyii, $$©14^771*]%, ^ 1 8 ©Mt>7? 

ft (fefctfip]) esv^t, £xtt£©i^nEi-3fr*a£"*"*fca®*^ 

£e>E3:fc, M 1 ttm»J2ilX^-y^D 4 , D5R(fD6. M tf E S 2 Rt tH « J X -f 7 9 
DK D2RtfD3t*, W > * KM * fl fcRt tB * * 5 £ § © fS Ift B % * *= * © * * 

[0104] 

Sfc, h7>^X$M2at/M4, M t>* E h7yy'X?M 1 2RtfM 1 3(4, ?nftl 
hiWx*M3RtfM5fr&ft3CMIII»©ffi»7>7 (^^7fy^l?) £ L T 
«l«-r*t>©T?**. TfttolS, cn60h5yfX>M2RtfM4JltfKMl 2RO'M 

1 3ti, CM@tt*«PbTB*tR h-ARtf R h-BIBEB»*«lX-r**»XttB«iR h 
-ARtfRh-BMA^6«at*»W*^Sfel6©fc©-Pfe5o 

[0105] 
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JSKSft, h7y->*X^M7, M9. Rt>*M 1 1 > MtfK F7y^X« 14, Ml 

M9, so'mi i ©s fw ^a, ^nfnh7y^x?M2St/M4©y-xa^7 
nciujnr^*. w*c h5>5>x*M 1 4, mis. RffMl 60*KU 

[0106] 

Cft&OSmfllS*? t ITSffitS h^^X*©?^ F7^X*M7tt TX8 
J W^i^tL, h 7>i/*7.^M 9 « Tx 4 J ©Si^tL, l-7>->'X?Ml Hi Tx 

2j (Dga^w-rso ? its cn6o3o(0h5y^>M7, M9SifMi iwmm 

n«lC, h7>^X?Ml 4 ti Tx 4 J ©SfifcWU h7>-^?Ml 5l± Tx 2 J 
©gft*£b, h7>->*X^M16« rxij *LT, ^^0300 

h7>^X^M 1 4, Ml 5&tfM 1 6««3fe51J»«SnSC tK. £ tK 
fig LT^S. 
[0107] 

SfcKtfc, SWiffiiliii? i: LTlUfJlf 5 F7>^X*M7, M9, St/Ml K MO* 
(Ch^y^X^Ml 4, Ml 5 RUM I & \~ ? > i? X 2 t <DMtti®m% % ? & 

h 7 > X * (h7y>*X^M6. M8, RlfMl 0, M tC F v > 3> X * M l 7 , Ml 
8, StfMl 9) tlTl^S. *LT, fth5y^*M6, M8, St>'Ml 0, 

MtflC h5y^*M 17, M 1 8, RtfM 1 9©Y- httftftiS 1 tt tti W IP * f ? 
6, D 5Rtf D 4, * tf K IS 2 Rt tti M IP X >f V D 3, D 2 Rtf D 1 tf*««tlT^ 

o 

[0108] 

LfttfoT, BIX. if S 1 ftttlMliX^ "V *D 6 #0 NKStU M HPJ 81 W "P Z y 7 ■> 
y FBBKaaamE (V x) ««BltP*n*i:, F5y$>X*M6«0Nfc*S©--?, F5- 

y ^ x * m 7 E a ttffi v x * in A 1 1 © iffi** 'M ti 5 . 

CCi^CLT, m 1 RtHJMtPX'f >v^D 6 , D 5SD"D 4 , M tf fc £ 2 Rt tU WO X -f 
7 fD3, D 2 , St>'Dl©0N/0FF%SJ'#t5CJ:T% Sh7^X?M6~MI 

1 , Rtf F7>v*X*M 1 4 -Ml 9C0N/0F F fcfljffl-f 3 C t&X'Z 5, 
[0109] 

;:T', h7V^X^M7, M9, RtfMl 1 , MO'tC h 7 > v'XM 1 4, Ml 5 & 
M 1 6»i, ft«tfWC«««nT^SSHf«* , a45tf)T?, 0 13*, §f~7>->'X^M 
7, M9, Rt/M 1 1 , Mtffc h7>^X?M 1 4, M 1 5&t>*M 1 6 ©*S»rt *£ ft 

F77i/*X?M2fr6Ml 1 , ilfKh7>"^X$Ml 2A^M1 4, F =7 > X * M 1 

2 £ M 1 5. SJf h7>'/'X^M 1 2A^M1 6 (C « iJit A* jffi ft £> * 1 »C & 5, 
[0 110] 

iiniCckt). h7>->'X*M7, M9. RtfM 1 1 ©Jt*tt, **lfft Tx 8J , Tx 

4 j , rxs rx 2 j t£s©t-, tnfno fu-< v«ss i d a, 8 : 4 : 2<Dttmt% 

§0 h7>">"X«l 4, Ml 5 , StfMl 6 ©it* a, ft Fx 4 J . T 

x 2 j . atf rx i j -ess©?, ^ft^ft© f h 1 >mm i d a, 4 : 2 : 1 ©«:-*£ 

[01 1 1 ] 

RtWW»lHltt5 0K*^Tx 8 1 RttiJ»Jt»#fitl (B 1 3*U K©#» 

Jfe-T, F = 0 (ON) 4>ODpx = 0T*St*tt, N O R y — h X 1 ^©A^li (0 
0) £&£©-?, ^ © a f3 a 1 1C % t> x h7>'>'X?MltfONiSS, $ fc , NOR 

y- h x 2'N©A*»a, (o, o) i:^5©T-, * © tu a 1 1 !k h7>^x?M2 

I40NK4*, JhEOiS (F = 0, frODp x = 0) lea, NOR y — F 
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X 3s\<DXt>mii. (K 0) fc&S F = 0 <DXtimt ft 0, M(iDpx = 0 

tfNOTy-'hX4*!UTI ©A73« £&?>/£&) » Lfctf oT, N 0 RV- h X 3 © 
til £j (£ 0 £ & t> , h5y;X^M4ttOFFC4S. 
[01 12] 

C©«^Ktt, h7>^X^M3A^M21cmi5fEA , SSn?.A' i ( h V V if X * M 2 O N 
FT**5fcJ6) o *6IC. CMHKOtfttK*!)* h 7 > * M 5 »C« iffitfiffiftft ^ 
[0113] 

F T' fitted ni\ h 5 y*J7>9 M 3 RtfM 5«KttMW:#«-&"f K, 

nfc*»tf h 5 * M 2 fflflhSJaR h - B §J t LT, b 5 > * M 2 ijfcm 

fc^^DBfcft*. C lRtWiMtiX'1'y*-D6~D4 ©±Ttf 0 

FFT'*5itli, h^yv ! 7 > ^M7, M9KtfMl 1 tC {iWiffitfiffitlfc </•>© 

mR h - b tc^n?»c 2 astR h-B*»nfc««tt, oNt-ja^y^xjM 

[0114] 

C mcW H 1 ttfcHWSS*^ 'V D 6 ~D 4 < t 1 OtfO N T*& & i: f K « 20 

, O N T&Sff 1 RtttWIPX-r y ^ D 6 ~D 4 KttfS-T 5 h ?yVX$M 6 , M8X«M 

1 otfONfc&'K s?.(ci:neoh7>->"x^(c@isnT^5^fnfr<r)h7>'^7 

^M7, M9XUM 1 ltfONK&So 

LftihT^ ±!2©if£K0>U«:Sfl 1 ottBWffllX-r >y * D 6 O NT'*S ttt, Stt 
R h - A *ffitltznffi.te. h 7 ^ v-'X £ M 2 ffliJ^tgtaR h - Bli KftttU h7>^X 

2 M 2 Ulcmifttf ifitti-f So £ <E> K. h 5 y v^X 2 M 2 ?r iJS tl « i?S ti . hvV^X*M7 

[0115] 

r»t>%, F = 0, A>OD p x = 0©l§£k:fc^T, JB 1 tB ©J ® X >y ? D 6 ~ D 4 
O'>4<tt.lOtf0N?*«HCtt, h7>^X*M3RtfM5flHC»4«8iltt»«-» 30 
■f K^TSSiR h - A icmtlltfc. h5VS>X*M 2fiJ£4g4nR h - BiJfctC^tt-r^o 

cnic J; 9, ffiSxR h - A ilfiinR h - B fctCjJgn5H8S I tt, I (Rh-A)>l ( 
Rh-B) t&S (i$ : 1 ( * * ) T% **Kifift5lii!it£S - f)o 
[0 116] 

-73, F = 0 *>OD p x = 1 1fi\1]-£tlttk * «> ±fE£|iiH$lC N O R y- h X 1 'NO 
A ft « (0, 0) tfi;5<0T', * © tH ft 1 K & 0 , h7y^^?MltfONKftS, 

NORV-hX2A©AAIi« Cl> 0) !:45CT\ ^©tBft&OlC&fK h 
77->*X^M2BOFFlC*l= $ h fc $ fc, N O R f- h X 3 'N© A 73 « , (0, 0) 
ilSSOf, fOUJTJtt 1 h7>-7X^M4(iONC%5„ h7>^X?M4tf 

oNfsstf, h5>s/'x*M 5 icamis&tfiffinstf , ctii:cM@Bo»tt4>6, h 40 

[01 1 7 ] 

JcoT, S*n*iiV hOtfEWJ }gta R h-A, h7^>'X^M3SO'M5k 
mSitA^n^o fit, 4g4riR h—AlC'tfatltzMWUi. ^T»la R h - B Kiffitt* (b7 
y-^X^M2liOF FTSSOf, SSiR h - A **nafc«»tt h 5 > v'X ^ M 2 ffllltC 
ttixtt t&Vfcii). ) o S/c. h7yi/*X^M3^)5itnfc*Slti, h7>> ? X?M2tfO 
F F?$3<t)T', ±TSJnR h - B iJfcgitA-r 5„ 

J:oT, 4g4nRh-Btc«, fitri R h - A ^r^nfc«Si©ffi. h 5 > ^X ^ M 3 fcjffin 
fe«M^A»)i&tyo SfitR h - A i:SSSiR h-B I tt, 1 (R 

h-AXI (Rh-B) 50 
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CO 1 1 8] 

M 4 # 0 N T* & 5 !& IS # & # ■. ±ifi©*3K, F = 0*ODpx = 1tfAA«nftl:8 
a h 7 y V X £ M 4 it 0 N IC ft 3 o 

10'>4<ttlOtfONT'*5^I* < *5. LtctfiXs ±5EL/*cF = 0, frODpx 
= 0 Hll«fc, H f RfcfflMtP^y *D 6~D 4 < fcfc 1 OtfONT*** 

gtf "f ftfr-&> fci RtffllHtP** 6 ~D 4 ©£T#0 F FT*5»*EI4, 

F = O^OD p x = 1 T'S5 t> P-0^Dpx-0«*tt», P-tftO 
. SftR h - A*«Wfc*Ktt, it«jnR h - B t«Sti*. «*t 
Rh-AtRh-B i:0*«Stiitf^l»Wl-tcKS*nT^nfcf, f*v*«SttttAft< 
RtW£tt3 c i: k ft 3<, 
[0 119] 

KlCiilClT, RttB^ffA^X'T *y * F £0 N iCTZ t fcfefc, ffitt^&X^-y^ 
D p x . RtfJB 1 RtHJWII^-f v^-D 6~D 4 OO N/0 P F SWU-r* C fcf. ®*i R 
h-AHtlRh-B fcOHJA* 6 «J**attHJ *«^8«fiRh-ARtfRh-B 

t <d m k. « at * at a s * fc t> -r s c t n * s . 

Hi tttBWUia-f ? fD6~D4CON/OFFtW1"SCfc , e, h 5 > 5> 
^ 7 fD6~D4©0N/OF F £ T», Stf R h - A i: R h - B t K. Mtl 5 

[0120] 

p x , Etf £SB 1 tttiJiliiJffllX^ -y f D 4, D5RtfD6 %34i[ UTftf^T 5 C t T% Y > 

M7tM6, M9tM8> SCfMl It Ml 0tcam?> K l/'f > WfllO , 8:4: 

lXf'y7 , aftDOil*li*SA4^:* , 'P**' 

[0121] 

0 1 4 tt, ®tt^&X^ -y p x , StfJg 1 Rfc UHtl X 4 v * D 6-D4CON/0 

FF«it, Kvb (-r to/ X;n 8 oMa*73(6]tcteits«»(ano^{t^a 

0 1 4 ©±Sl©iK^t i5 K> D4=0tlSLfti^Kli« (Dpx, D6, D 
5, D4) tf (0. 0, 0, 0)'Otti. ( 1 . 0. 0, 0) ©ttttt- ttlCK-y 
h(D»3¥iaB^{B(p)ft t (;X/H 8©«T) fcftSo CCDCtl*. ± j$©ffl 9 T* fc £ , 
[0122] 

CCJ;^, £ 1 PtlHWWX'f «y f-D 4 =0 i:@^UTltt^iX>f'yf D p x $ 
t , K-y h©S$ft@£7gimE®l®Wl<:£i"l:2-e3c ttfT**. c<octii, 0 7 tc 

» i ntamipx-f yf-o 4©«*0KH)Er*oiftta:< » faoai i im»j»x 
otitic -r ?> c fc^KiiTfeSo 

[0123] 

ctticflb, .Tao*Ea?ti5C, D 4 = l i: @£ L fclf^lc Ji, KvhOMttl 
T, ffl(p]«^0 (fflfiftb) *«A,T*. KirhOUPtilt, -Affile 4© Br, 
0 ©ffiB*«A/-e» SSSfKKKStSC fctfT***. 
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[0124] 

D4=lfcH£Lfc«£fctt, KyhO*PfflliAVX/H80KT(flilSl 

[0125] 

01 3tca*-*-**ic, ^ 2 p± m M ^ m -r ti . h5yfx>M 1 2 & t>* m 1 3»> *n 

ftll 1 BtWtt»¥a©h5y5>X*M2RtfM4fc»JfcLT^S. US 2 tt tti ©J SP 10 

~M 1 9 (i, % 1 ttffifrJH?©© h7>v ? X*M6~Ml 1 K»JSIT^5. S 
2 Btm»J»#a©» 2 QttBMIIX^ 7 f-D 3 , D2StfDlli, US 1 Rt W8ilJ®¥a©Sg 1 
Rt tiS WW * V f- D 6 „ D 5Stf D 4 K *f JS t T ^ * . 
[0126] 

% 2Rtajiw»¥aK:*vTS i i>twwjtP#s4:ji*sw#tt» tstii? ttt 
iits F7>->"x^M i 4 ^(D^^ar*^?.o ss 2 ttmfrJSP? a© myitis?? t uti 
its v ? > v * ? u 1 4-«tt, if 1 vimwm^mo&ffiffim? t Lxmmtz v^w 
x*M7i?<D j en j en*»os«KK3£*n'r^*, ^©ffiti. ft 1 tttaHKm^©*:^® 20 

[0127] 

S§ 2 tttbS'JffllX'f' 7f D3~D IOON/OF F 5 C tX. ffijn R h-A k R h 

0 1 oic^l/-c«j;-5»c, if 2 Rta»Ji»#a-ett, gtitttfc 2 o©^ :/*««© 
f$5„ sfc, »2Rtaw»¥aT»4, -<y*«»©»#Ban&ti©ni« »*» 

[0128] 30 

US 2 RtW*Jli#a-Ptt» 01 4<f, TS©i«<t 5 tCftiJSPT 5 C ttf^lWi 

^X'f'yf-D p yl£, $ 1 R±tBSJ»X'f yf-D 6 8S 2 ttttifMSPXl' 'V * D 3 (C, IS 1 Rt 
tt»J»X-f *y*D 5tf»2ttlBi8X^yf D 2 tc, StfSfS 1 tt tH MSP X ^ <y D 4 tflfS 

zRtmawx'f 7f d i Etnfhfflati. £ot, sz»ttiiaj»x>f7fDi = i > t 
tt6^oa^if$5) = 

[0129] 

1 8© 1 e>y?-#Kft;5£9KiS«»J»iS : FZKin*.S*EV x * 38 £T tl tf & ^. 40 
o LftAST, S2iltttlSiJ«ll#a«#BitTJgii«iJffll«S^ Z KijQ* S«EV x tfts^sn 
[0130] 

J;5'r^i'«BOiltllJO*JflkflllllE-tOB«*ffft*» *S««!ITtt»2i!l:Ba8 
0, *©»J£e*teS"3^T, If 1 RtaWfll^aK J: S'T iKi«<ORtttl<DWW 
LOJ;oi:t§ctT\ WI«P©IIB«lit%H5ci:^i»tS. 50 
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[0131] 

tits UL±<D£5\C&fetiZtK*'!)* m 1 ttfctiiir$¥8T'«> S t> * ft fc i: * 
9Rt>*M 1 »2RtHlMtP?STt4, h7>*X*M 1 4, Ml 5StlMl 6f 

2 <g cd fa ic ta £ ? n t i ■> 5 fr£ r- & 3 „ 

[0132] 

4*3, H 1 3KznLfcRttB»J»@HI5 Ott, & ?8 Rt tH SB C* t KRtt 6 tlT is <0 , W±» 

X>»68O0BI*llilft*l < ft*. bfctfoT, 

[0133] 

CWCfctK -y F 1 UK, aKttPfcWa^fc©tt«IMIIB^ 5 0 
T'tSo 6 0 0 dpi ©ft?<SS (jS*Rl:a»OIBPI« , tt4 2. 3 /tm) T'fe^T 

RttBMWIllS 5 0 <f>n&*t>IfeKt* C t WTt 5. 
[0134] 

01 5Rt>-0i6«, zn?n. m 1 a taw 2tttB*ii*«**fT bfc * 

©iccfc vimztiztimmmmv 1 /2 1? ffo h«»9P*«*c t *< * * w * 

[0135] 

$fc, 0 1 6ti, » l ttailM»#®K:J:*^y*»M©ttffl#fi#*Rffl©*^ 
to%liJR«l«Ol , *K±»!:y 1 8tftilt5i^*Slt^S. 0 1 6T-B, g 1 Rt 

{5iJ^^Lfet>(DT'fe^o 8168, 07OttDlcWtTS2RttB»Ja)#S5r^ 

«>;fci:f©0ijT?&5o 
[0136] 

W±> *5gi!l§©--£fl«S#ffiKo^TittWbfcft<, ±3S#i«5««BKI8£S ft* 

* < , fat: -y hoa»Wfflv , TUv\ 

[0137] 

(2) *n«ue«t?tt, 2»*jbfc«j»jgst(* 1 3©*n€ f nic»n*«»****T 

, 2 ^fij Ufcfg^ffi*r[f* 1 3±T"T »l»««i»it«C5*"»BI («S«i«HB) C"» 

o flflAtf 2 1 3<Ti:lc, * ft ? ft&iL b X -r >y f-*»»t „ ^X^-y^^r 

KWrlHgfcKttSC «6fctt, %&£intt l 3 e ffift S «8KfB * £ * * c t 

ft»*»-ri*IBCI»BHI*»*t fct©k Tffl^Tt A v^. 

[0138] 

(3) *H«UB»Ttt, lOO^yyffiSl 2 (*3T*f£*ftffitrE<* 1 3£2oMi9bfcf?iJ£ 
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[0139] 

(4) ***»«T?«, +J--v;l/^^cDX^;P^-fg4^^ £ LX%m&ttft 1 3*0J. 

fc2O0ti?Sitf;i©ffe5. f l/T, W«lfMfc«E*flliioU «tt«*T«K:fc 
*<Df^ «E£0 V E l,T#*5ia*rattfS. COt*, Jgft**«7cO«liK: 

[0140] 

Sfc, ^x^^SOx^;V*'-^4^?ti> PoffilcmSfcWf 5 ex*/*? 
©aJBttfcKttfcfco^fcSo *UT> trxi/iR?©PiiBO«*K«E%fliiin-r*i:. E 

[0141] 

i,fci6> tfx»/*?OiiliiiO««K:tlE*B]iia-r*4:*C 2O0ex»/*?lBK»IIIHI* 

[0142] 

(5) ±fBH)58»ffit?(i, /X;l/1 8 o # til ic 4* > *tt«©RtW2ffil*«i&'e* § 
[0143] 

(6) MS 2 tttBftiJ'ffl^lS^fc^T. 1 OCl^SiKWLTMlOiSSffilt'l'V* 
[0144] 

(7) *H«ugJ||oS2i>kW*J»#®Ttt, io©B*ft«K»U IJUnft-fyf 
[0145] 

(8) **««!»oS2RtWM«P#ai?«. ^>^i«rgO»§lg^fiB*7>^Alc^ 
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[0146] 

tf, t 3 fc 46 ©D N A^W&iS^ttffi^fc&OgfitCilffl-t* C t t 5J 

[0ffi©ffi#&I&0.S] 

[0147] _ 
[02] H(DiIigl«:T>t¥ffi0t'fe5 o 
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